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of Obstetricians and Qynecologists. Annual Meeting Held 
October 23 to 25, 1947, at Louisville, Kentucky 


THE EFFECTIVENESS OF VARIOUS DIURETIC AGENTS IN CAUSING 
SODIUM EXCRETION IN PREGNANT WOMEN- 

Willis E. Brown, M.D., and J. T. Bradbury, Sc.D., Iowa City, Iowa 

(From the Department of Obstetrics and Gynceology, State University of Iowa) 

T oxemia of late pregnancy remains tlie one large cause of maternal 
morbidity and mortality for which there is no adequate etiologic explanation. 
Many students doubt that it is a single disease entity and differential classifica- 
tions have been offered to explain the variety of clinical manifestations. In 
spite of the extended investigative efforts that have been expended on this syn- 
drome, it still remains a therapeutic enigma, our ministrations being quite 
empirical. 

Edema is one of the most common signs of toxemia, and yet it is not dear 
whether the accumulation of 'fluid represents a disorder of water or sodium or 
protein metabolism. Earlier workers focused attention on water metabolism 
and treated such patients by manipulations of water intake. Limited investiga- 
tions in this direction have been complicated by the difficulties in obtaining 
proper control. During the past two decades the concept that edema may be due 
to a disorder of sodium metabolism has gained i^opularity to the extent that the 
clinical management of toxemias of pregnancy now generally includes a reduc- 
tion in sodium intake (sodium chloride and sodium bicarbonate) . 

*Read before Central Association of Obstetricians and Gynecologists on Oct. 23, 1947. at 
Louisville, Ky. 


Note: The Editors accept no responsibility for the views and statements of author.s 
as published in their "Original Communications." 
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- Because of tlie interest in sodium and in the factors involved in augmenting 
its excretion, a series of studies was undertaken to investigate tiie effects of so- 
called diuretic agents on the fluid and sodium excretion in women with noi-mal 
and toxemic pregnancies. 

Water balance studies require a long-time control of intake and output, in- 
eluding the insensible lo.ss of water through respiration and perspiration. Be- 
cause of these difficulties, several investigators have attempted to study sodium 
balance. In general, the methods of sodium analysis have been too cumbersome 
for routine laboratory determinations. Consequently, more work has been done 
on chloride balance studies on the assumption that there is a definite relation 
])etween chloride and .sodium. This is obviously incorrect since not all the 
chloride in the urine and food is sodium chloride. In addition, attempts have 
been made to investigate the effect of ammonium chloride, whei’e the excess 
chlorides make chloride estimations entirely unreliable as an index of sodium 
excretion. A simplified method of .sodium estimation developed in this labora- 
tory made it possible to study the effect of various diuretics on sodium output. 

Observations were made on pregnant patients given high and low sodium 
diets. Hourly fractional or total twenty-four-hour urine specimens were ob- 
tained and determinations made of the sodium concentration in the urine. From 
these data, information regarding the mobilization and excretion of sodium have 
been obtained which may have some direct application in the clinical manage- 
ment of edema of pregnancy. 

Methods and Materials 

Sodium Method . — There are two basic methods for measuring the sodium 
content of biologic materials. The physical method makes use of a flame 
])hotometer.^ The substance to be measured is di.ssolved and burned at a con- 
stant volume rate. The intensity of the .sodium flame is measured and computed 
as grams of sodium. While this method has many advantages, the operation of 
the flame photometer is such a highly technical procedure that its use is not 
satisfactory for most laboratory teehniciaiis. 

The chemical method involves the precipitation of sodium by uvanyl zinc 
acetate.- The quantity of sodium in the precipitate can be determined by 
gravimetric or colorimetric procedurc.s. 

The sodium detci'minations in this study -were made by a colorimctilc tech- 
nique based on the original gravimetric method. When the triple salt, uranyl 
zinc sodium acetate is precipitated, the reagent solution lo.scs color in proportion 
to the amount of uranyl ions lost from solution. The loss of color is measured 
by an eloctrojihotometcr and its sodium ecjuivalent is determined from a 
standard reference eurve.^ In this report all values for .sodium are expre.ssed in 
terms of sodium chloride; the convci-sion to sodium can be obtained by multiply- 
ing all figures by 0.4. 

Patient Control . — The patients used in this .study were hospitalized in the 
obstetric wards. Their diet.s were prejmred by the Department of Nutrition 
and the caloric valiu'.s and sodium content.s calculated from tables. The.sc diets 
have been varied from low values of 1 to l.o Om. of sodium chloride (0,4 to O.fi 
Gm. sodium) per twenty-four hours to nonnal values of 4 to 6 Gm. per twenty- 
four liouiK; higher intakes of 10 to 15 Gin. were achieved by giving the ])aticnts 
additional salt. 
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Tlie patients were housed in a si^ecial ward and their water intake recorded 
daily. The studies wore continued over periods of sevei’al weeks. Each patient 
was given a controlled sodium intake for a minimum of three and usually five 
days prior to establishment of a treatment schedule. The experimental schedules 
were generally arranged to correspond to the usual clinical therapeutic plans 
employed in the hospital. Observations . were made, on normal and toxemic 
pregnant patients and on a few nonpregnant women in the childbearing age. 

Urine was collected daily as a twenty-four-hour specimen and the sodium 
content of each was determined. The average values for Ihe specimens tlnce 
days prior to, and three days following treatment were used as coni.rols and com- 
pared with the urine volume and sodium value obtained on the day of the test. 



Key to figures ; 

1 . Pretreatment control (1 day or average of 3 days) 

2. Day of treatment 

3 . Post-treatment control (1 day or average of 3 days) 

The figures illustrating the text are constructed in the same way as this sample grapli. 

Materials Studio . — The following substances were selected and studied for 
their effect on the excretion of water and sodium. 

1. Water (by mouth) given in quantities of 2,000 to 6,000 c.c. daily. A few 
patients received this amount of water in two to four hours. 

2. Dextrose (intravenously) ; given as 5 per cent, 10 per cent, 25 per cent 
and 50 per cent solutions in amounts varying from 400 to 4,000 c.c. de- 
pending upon the concentration. 

3. Aminophylline (intramuscularly); given in doses ranging from 120 mg. 
to 150 mg. daily- (1 gr. b.i.d. to 7^/^ gr. t.i.d.). 

4. Mercurial diuretics (Salyrgan (100 mg./c.c.), Salyrgan-theophylline 
(mercurial 100 mg./c.c. ])lus theophylline 50 mg./c.c.) and jMei’cuhydrin 
(mercurial 88 mg./c.c. plus theophylline 48 mg./c.c.) given intravenously 
in doses ranging from 2 to 4 c.c.. 

5. Ammonium chloride (by mouth and intravenously) ; given in amonnt.s 
yarying from 8 to 16 Gm. per 24 hours, 
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6. Urea (b.y moutli) ; given in amounts of 60 Gm. per 24 hours (20 6m. in 
SO c.c. of water t.i.d.). 

All of these substances have some effect on sodium and/or water excretion. 
The effect varies with the diuretic but each agent follows a fairly consistent 
pattern. 

Data 

Effect of Dietarij Sodium on Urhianj Sodium Excretion . — ^When patients 
entered the hospital having been on an unregulated diet, it was found that their 
sodium excretion usually raiiged from 8 to 10 Gm. per twenty-four houns. "WTien 
placed on bed rest and given a general hospital diet, their urinary sodium con- 
tent dropped slightly during a three- to five-day interval and stabilized at 6 to 8 
Gm. per twenty-four hours. 

The effect of changes in the level of sodium intake was observed in one 
patient who was given 10 Gm. of salt daily in addition to her diet. It is apparent 
in F'ig. 1 that there was a lag of three to five days before the sodium excretion 
i-eached the level of intake after the extra salt was given and again after it was 
discontinued. This exemplifies the need for maintaining a knonm sodium intake 
to evaluate the significance of changes in sodium excretion. 

Effect of Forcing Flui/I.^ on Vrbuirij Sodium . — It is customary in this clinic 
for all patients presenting evidence of toxemia of late pregnancy to be given a 
low salt diet and to receive fluids up to 4,000 c.c. daily. To check the effect of 
this schedule, noi-mal pregnant women Avere placed on a similar regimen. In 
some patients, 6,000 c.c. of Avater AA'ere giA'en orally in tAvo to three houi*s to see 
if any augmentation in sodium excretion could be obtained. The effect of such 
fluid intake on sodium and urine excretion Avas noted and those data are illus- 
ti’ated in Fig. 2. It is apparent that u7-inan' output can be increased bj^ aug- 
mented fluid intake, but the excretion of sodium Avas decreased during the day 
of forced fluids. Xot only AA-as the concentration of sodium per liter of urine 
reduced, but the tAventy-iour-hour .sodium output Avas also dimini.shed. It made 
little difference Avhether the fluid Avas giA'cn in Iavo to three hoiirs or oA'er the 
tAventy-four-hour period. These findings are in accord Avith earlier reporis that 
chloride excietion may be reduced by forcing fluids. 

To check this effect 2,000 to 4,000 c.c. of fluids AA'cre given by vein. In thc.se 
])atients, theic Avas also a slight decrease in urinary sodium concentration but 
the greatly increased urine A'olume produced a slight increa.se in the total sodium 
excreted in tAventy-four liour.s. Fig. 3. There is a difference in the amount of 
sodium excreted Avlicther the fluids are giA'en by moutii or by vein. 

The Effect of Inirnvuwns Dextrose em Sfjdinm Excretion. — To determine 
whether this apjmrenl advantage of intravenous fluid in increasing sodium 
excietion Avas due to the dextro.se or to the fluirl. studii's Avere undertaken to 
measure these factors. Two hundred grams of de.xtrose were given intravenously 
in 4.000 c.c. (J) per cent ). in 2.000 c.c. (10 jier cent ). in ^'00 c.c. (2-"j ]»er cent), or 
in 400 c.c. (uO per cent) (as rapidl.A' as clinically feasible). The proce.ss Avas 
then rCA'crsed and the volume in.iecled was held constant : the jiatients Avere giA'en 
400 c.c. of eacli solution. per cent. 10 per cent. 2.o per cent, or aO per cent 
dextrose. The ex]icrimenlal day was measured from the on.sct of the infusion, 
usually from 8 a.m. to 8 a.m. 

The twenty-four-hour urinary excretions olitaincd under these condition.s 
are recordeil in Figs. 3 and 4. When 200 Gm, of dextrose Avere giA'cn as 400 c.c. 
of a oO per f-eiit .solution, there Avas usually a retention of .sodium during the 
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Pig. 1. — Graphic representation of tlie daily excretion of urine and sodium u-hen the salt in the 
diet (3.8 Gm.) yas augmented by g-iving an additional 10 Gm. a day for five days. 



Fig. 2. — Gi’aphic repi’esentation of the excretion of urine and sodium when fluids were given bj' 
mouth, 6,000 c.c. for one day, and 4,000 c.c. for three successive days. 
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twenty -four iiours. As tlic volume of fluid was iurreased and llie eoueeul ration 
of dextrose decreased, there Avas a i)i‘oj»ressive l)ut. sli^lit increase in the tweut}'- 
four-hour sodium excretion so tlmt- the 200 (hn. of dextrose given as 4,000 e.c. 
of a, 5 per cent solution produced a definite and consistent increase in sodium 
output. AVhen the volume, of injected dextrose was constant, thei'c was no 
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Fig. 4. — Graphic representation of the excretion of urine and sodium yj'sn 
given 400 e.c. of glucose (dextrose) solutions intravenously. The iriterval between 
in these three patients varied from flve to seven days. There is demonsnr 
urine or sodium output oven though the dose of dextrose varied from -0 to -uu u 
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cliange in niinary on?pui as the fonc/'ni ration of doxtros^,- variod 

from 5 to 50 por rent. Thus it mak».'.s no diffoi-onr-o %vl!frthc-r 20 or 200 Orn, of 
doxtrose is added to the 400 o.e. infusion ^vijon tlie total tv/enty-foTir-hour urinan,' 
volume or sodium is eonsidei'ed. .Sirn-e any dinretie effeft of a crystalioid is 
transitory, similar hourly fractional studies of sodiTirn excretion v.-cre under- 
taken to ascertain v.-hetlier an initial divircnc effect had !>een missed in the total 
tventy-fotjr-hour sample. Eix'ht hundred cubic centimeters seemed the maximal 
atnounl that could siifely be intioduccd into tlie blood stream v.dthin tvo hours. 
The patieitts'. sf-hcdulc.s were arniiiucd to provide unne samples at two-hour 
intervals from S A.^i. to § n.:i- Inlyinsr urethnil eat.heters were employed to 
in.sure that the bladder was cmjilied at the end of eacii two-hour inteiwal. The 
overaight sr>ecimens were pooler]. Unne .samples vrere obtained in this manner 
for three successive days. Eight bundled cubif- centimeters of 5 per cent or 25 
jjer cent dextrr^se vrere given inti-avcnously on th.c .second da.y. (Fig. 5.) In 
each instance, there ws.s a marked increase in urine during the period of in- 
fusion but in neither case did the urine output egual the amount of fluid in- 
jected. In the two-hour fi-ietions. the sodium foment and concentration ’vere 
decrea.sed. but the twenty-four-hour output of sodium ^vas not altered by either 
solution. The addition of dextrose to intivivenous fluids does not seem to aug- 
ment the dinretie efier-t of the water which carries it when measured by urine 
volume. This is found in both fiaetional and poohA twenty-four-hour specimens. 

The administi*ation of >00 c.c. of 25 per cent dextrose was followed by ^ 
diminished urine and .sodium excretion 5;. The oliguric phase which 

follows the administretion of a h>T)ertonic solution has been shown to be due to 
the relea.se of the antidiuretie hoirnone from t.he posterior pituitary/ This anti- 
diuretic effect of ht-penonic solutions detracts from their use as diuretic agents. 

The E^eci of Aminoplv;)lline on Hodhim ExerrAion. — -Vrninophylline has not 
been extemsuvely -used in the trwitment of edema of pregnancy, and %‘er:.' few 
data are anmilable regarding its effect on sodiiun excretion. ^lost reports deal 
with the effect of arninophyliinc in conjunction vrith other diuretic agents and 
the effects are measured in terras of total nrinary volume or of the decrease in 
weight or edemarous patients. To study the effect of amtnophylline alone a-s 
well as in conjunction with other agents, it vras first given separately. A series 
of patients was given arninophylline intramuscularly in doses ranging from 1 
grain b.i.d. to 7h<2 grains t.i.d. 1 120-1.500 mg. daily The smaller doses of 
aminophyllinc had no measurable effect on the patient, the urinars* v'olume, or on 
sodium excretion. When patients were given 7(4 grains t.i.d. intramuscularly, 
vomiting occuired frequently. It hs apparent that \'omiting associated vrith 
arninophylline administration is central in origin. Despite this loss of sodium 
intake due to the vomitus. there was a marked increase in urinary sodium. 
This increase in urinarev sodium was obtained primarily b;*' an increa-se in .sodium 
concentration in the urine. Xo evidence is a'.-ailable from these studies to ex- 
plain the mechanism of the increase in sodium concent ration in the urine 
(Fig. 6). 

The Eueef of Iferc^iriols on i^odium Exerefion. — Saljugan was obtained 
without theophylline and injected intravenously into a series of patients at 
seven or eight o'clock in the moraincr in dose.s rancring from 2 to 4 e.c. (2W to 
400 rrm.). This merenirial caused a marked increase in urinarx' sodiiun and 
volume. This increase in S'^diurn is due largely to an increased concentration 
in the urine (Ficr. 7). The degree of increased sodium excretion varies with 
the dosase of mercurial administered. A dose of 2 c.c. was frequently ineffective 
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in increasing tlie nrinaiy volnme or total sodinin excretion while 3 or 4 c.c. was 
consistently effective. 

On the clay lollowing lliis marked output of sodium, there was a transient 
retention of sodium as manifested by a sharji drop in urinary sodium per twentv- 
four hours. 





Fig-. 5. — Graphic representation o£ the excretion of urine and sodium for two-hour inter- 
vals during the day when 5 per cent or 25 per cent glucose (dextrose) was giv'en intravenously. 
The arrows indicate the duration of the infusion, about two liours. Tlie overnight specirnens 
were pooled and the two-hour average output is plotted over the wide bar in the base line. 
The total output for the twenty-four hours is also plotted as a two-liour aver.age. The Mercu- 
hydrin is included for contrast. Each 3-column group represents the same two-hour interval 
in the day on three successive days. The plus signs indicate glycosuria. 
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The Effcci of Mercurial Theophylline Compounds on Sodium. Excreiion . — 
When tlieo])hyliiiie is added 1o ilie mercurial eomjjoiiiid (Salyrgaii-lheophylline 
or IMercuhydrin ) an effect similar to that obtained with mcmirials alone is 
observed. These data ai-e reeoj'dcd in Figs. 5 and 8. A considerable increase 
in urinary sodium excretion is obtained through tiie mechanism of increased 
sodium concentration and increased urinary volume. 

The effect of Mercuhydrin appeaj-s within an ])our and increases over a 
]ieriod of seven to eight houi-s (Fig. b). In this case the amount of sodium 
excreted in the fourth two-hour interval exc(.‘cded the total exci-etion of the 
preceding control day. On the basis of these observations it ai^pears that the 
mei’curial eojupounds are most elective in mobiliy.ijig sodium. 


AMINOPHYLLINE 


3000 

1 

1 

1 





2000 



- 



— 

1000 

1 


1 

- 

]| 111 

■IT 


1 


Ill 

llgl HI 

Trr 


7.5 GR. T.l. D. IM. 


Pig, 5 , — Graphic representation of the excretion of urine ami so'lium v/Iien aminopliylline (T--! 
grains t.i.<l. - 1,500 mg.) %va.s given intramuscularly. 


The addition of theophylline to the mercurial agents does not increase 
their diuretic effect. It was noted that there was no vomiting in this .series. 
Small non-nau.seating dose.s of aminopliylline wei’c shovai to be ineffecti%'e in 
mobilizing sodium. In all probability the lack of any additive effect obtained 
by tliis combination is due to the veiw small amount of the xanthine in the 
mercurial diuretics. (100 mg. to 200 mg.) 


The Effect of Ammonium Chloride on Sodium Excretion . — Ammonium 
chloride lias been the standard diuretic agent used in this r-Iinic during tiie riasl 
rears. It has been customary io give 8.0 Cm. daily in divided dose.s, and to 
continue it for four days. The effect of this regimen on mobilizing and excreting 
sodium and water was studied. In addition, some patients were given 12 and 
16 Gm. of ammonium chloride daily, botli orally and intravenou.sly. The patients 
were on a standard diet eontahiing 7-0 Gm. of sodium chloride a day. Eight 
<'-rams of ammonium chloiide caused a slight increase in sodium excretion, while 
19 0 Gm daily pioduced a significant increase in both urinary volume and 
-odium excretion per twenty-four houis. Tlie .sodium concentration, however, 
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Fig. 7. — Grai)hic representation of the excretion of urine and sodium wlien saiyrgan nas nd 

ministered in doses of 2 and 4 c.c. (ml). 



jTip:. g. — Grapliic rcprc.«entation of the excretion 
or salvrgan-tlieopliylline \va.« given in riose.s of 1. ana 
llioopliylline 100-200 mg.). 


r urine and .sodium wlien mcrculiydrin 
c.c. (ml) (morcuri:il 200-400 mg. with 
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was not inci’eased; Die iiKO'casod sodium ouJpnt was due lo j7iej'easod urii)a 7 -y 
volume. Sixteen g7-ams of ji7nmo7iii7m eh]o7-7dc hjid a 7 i 777consistenl efl'cet pi’ob- 
ably l)eeiA\ise of 777te7-,fci'i7if? Yomitin»:. Ai)i)a7-e77tly <]ie7-e is 7io ine7-easc in sodimn 
exe7’etion ovci- that due to tlie 12 Gm. dose, suggesting that that Jimount 7 -ei)re- 
senls a77 oi7li77ial dose. It l)eemne ap])am7t thal lho mjixi 7 iinl efl’cet was ol)tai 7 ied 
witbi?) 1we7i1y-fou7- to foTly-eiglit l70U7-s Jind lliat eo7)ti7iued l7-eatment had no 





Tj.:™ 9 Grapliic representation of tlie excretion of urine and sodium wlicn 8 Gm. of am- 

monium cliloride and given for tliree days (upper row of three patients) and given for two 
day.s (lower row). 


effect on uilnary .sodium excretion oi- ui-inai-y volume. A deei-ea.se in sodium 
exc 7 -etio'n oecuri'ed in .some patients dui-ing tlie continued administi'ation of 
ammonium chloride (Figs. 9 and 10). 

A^Tien the dietaiy sodium was decreased to 2.0 Gm. per twenty-four houi-s, 
ammonium chloride had no effect on ui-inaiy .sodium output Appai-ently there 
must he a fair supply of available .sodium for its inei-eased excretion to he ob- 
tained with' ammonium chloi-ide. ^ , , . , , r? i 

Tt has been ,sugge.sted that the ammonium chloride produces its etteci 
u tUn foPowin" mechani.sms; The ammonium ion is comliincd with 
Sif dioxide in the liver to produce urea. The urea is a neutral substance 
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and is pxereted as sucli. Tiic negative chloride ions ]n-oduce a state of acidosis 
which is reduced l)y a reaction of the excess cliloride ions witli the sodium 
bicarbonate buffer to form sodium cliloride and carbon dioxide. Sodium chloride 
is excreted in the urine and carries with it an increased volume of water; the 
carbon dioxide is eliminated through the lungs and further reduces the aeido.sis. 



Fig. 10. — Graphic representation of the excretion of urine and sodium when 12 oi IG Gm. of 

ammonium chloride was given for two days. 


The validity of this theory was te.sted by measuring urinary sodium, 
chloride, ammonia, urine volume, and blood carbon dioxide combining power. 
The results are tabulated in FigT 11. This concept seems to be basically correct 
for there was an increased urinary sodium and urea associated with the increased 
urinaiy volume. There was also an inei'ease in chloride more than could he 
accounted for by the increased urinary sodium. The absence of an increase in 
urinary ammonia, indicates that little if any aminoniiini chloride is excreted. 
The excess chlorides found in the urine were in combination with some unde- 
termined cation. In .these patients the increase in sodium excretion wa.s asso- 
ciated with a drop in carbon dioxide combining power, ivliich indicates a loss ot 
buffer sodium salts. 
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III a prior .study olj.sorvutioii.s on wci*?!!! loss ,'ind olianges in Idood oarijon 
dioxide coml)iiiiii}i: power were reeordod durinj^ liie ini ravenous iipi'cction of 
anunoniinn ehloridc. 


AMMONIUM CHLORIDE 



Ammonium eliloride was prepared as chemically pure crystals and auto- 
flaved in ampules. It was determined tliat from 0.5 to 1 per cent ammonium 
in 5 ner cent dextrose would not produce hemolysis in vitro and wa.s 
n cntisfaetoiw .solution for intravenous injection. When 10 to 15 6m. of am- 
chloride were injected into patients, vomiting occasionally occurred. 
SnSd iniection seemed to favor vomiting. This suggests that the vomiting asso- 
ciated with ammonium chloride administi’ation may be cential in oiigin. 
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^ It. was observed tbat effective mobilization of edema occurred over a short 
period of time and Avas associated with a considerable decrease in the blood 
carbon dioxide _ combining power. (Fig. 12.) Prompt Aveight loss can be in- 
duced by the intravenous injection of ammonium chloride and the resulting 
acidosis. 

It thus api)ears that ammonium chloride administration can increase 
urinary sodium excretion, that this increase is of short duration, and maj^ not 
be maintained even AAuth the continued administration of the drug. The in- 
crease' in sodium excretion is effected by an increase in urinary Amlume rather 
than by increased sodium concentration. TAvelve grams of ammonium chloride 
seems to be a satisfactory daily dose. 



The Effect of Urea on Sodium Excretion . — It has been suggested that urea 
is a diuretic agent that operates by increasing urinary volume. In order to 
determine the effect of urea, patients Avere giAmn 60 Gm. of urea daily. The 
data from these studies are recorded in Pig. 13. Tliere is a questionable transi- 
tory increase in urinary volume, AAdiieh may be due to the considerable Amlume 
of fluid necessary to ingest the urea. There AAms no increase in ui'inary .sodium 
and no alteration in sodium concentration in the urine. 

Sodium, and Water Excretion in Toxemic Pregnancies. —It is apparent 
from the aboA^e data that certain agents are more effective in the mobilization 
and excretion of sodium than ai’c otliers. Since these studies Avere carried out on 


JJKOWX A.\D JiI{A])J?UKV 


Auk J. Ofr.i, ^ Gyucr. 

1918 


310J Jiicil ])i il, ■\Vi'is of iiilorc.st 1o dclcrniiiie wiieliier a .siinilar 
iiicclimiisiii "was ojici'filivd in psiliftiits with toxemia ot’ ]atc jp’fifrnaiicv. Three 
patients witli moderately sevei-e toxemia were studied with roj^ard to both sodium 
and UJ inary cxeretioJi. Jliey wo’c ])laecd on the nsiial routine of low sodium 
diet., ]i])cral fluids by 7uoulh, 8.0 Om. of ammonium ehloride daily, and bed re.st. 
Alter stabilization on this sehedulc, they were given inti-avenous dextrose; there 
was a slight inei-ease in urinary volume but- no increase in a twenty-four-hour 
.sodiuin l^^o cii])!^ ('ODtiTncloi’s of i\lG)*c*nIiy(lriTi ’vvcrc Jhcjj f^ivon <i 7 id 

it produced both a ma7-hed diui-etie and .sodium excretion effect. This suggc.sts 
that, toxemic piiticnt.s I'csjjond similai'ly to Jioj'mal jji'cgjjajit womcji a.s re^'ards 
the dextrose and mercurial diuretics. ° 



i;i. — Gj'apliic represen t.'ition of tlie e.xcrelion of urine anil .soilium for tliree nonpresnanl 
subjects receiving GO Gin. of urea on two successive days. 


The patients reported under the section on intravenous ammonium chloride 
(Fig. 12) all had toxemia and showed a very satisfactory weight loss indirectly 
indicating loss of water and sodium. Three eclamptic patients who had pro- 
gressed to the point of marked oliguria (10 c.e. per hour or less) or complete 
anuria were given varying concentrations of glucose by vein without effect. 
Seven and one-half grain.s of aminophylline were given intramuscularly and in 
two of the three patients urinary flow was establi.shed within a few hours. These 
urines contained high concentrations of .sodium. This suggests that anuric and 
oliguric patients may respond to aminophylline in a similar manner to normal 


pregnant women. 

Sufficient studies have not been made on toxemic women to indicate the 
effectivene.ss of these agents in the clinical management of the disease. These 
notations are included because they suggest that the mechanism of sodium 
excretion is of a similar nature in normal and toxemic pregnancies. 

An attempt was made to test the .suggestions that morphine might have 
nn antidiuretic effect. Twenty patients were given variable amounts of 5 per 
PMit dextrose intravenou.slv at a comslant rate each day. On alternate days they 
rpre "•iven 10 to 15 mg. of morphine at the onset of the infusion. Jfany but 
all of these patients shmved a sodium and water retention for three or four 
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lioui's. K lliese oliscrvalioiis ai-e confirinecl, they .suggest tliat the large doses of 
morphine commonly used in tlie control of eclampsia may conti-ibnte to an 
oliguria or anuria. 

Discussion 

From the experiment al data, it becomes a])parenl that sodium excre- 
tion is a complex process and that a variety of factors modify its mobilization. 
Prom the standjioint of clinical management of toxemic patients, no evidence 
is presented as to the relative value of increasing urinary volume or urinary 
sodium excretion. The.se studies do not offer any evidence on the basic ab- 
normality productive of edema, namely, whether it is a disorder of .sodium or 
water metaboli.s]n. The effect of diuretic agents on twenty-foiu’-hour urinary 
volume and .sodium excretion is relatively .transitory. Except in the case o1 
ammonium chloride, no attempt has been made to introduce these agents con- 
tinuomsly. As far as the mercurials were concci-ncd, this Avas avoided both bo- 
cau.se of concern about potential renal damage to the Avomen and because of 
.statements in the literature that the effect Avould last for seA'eral days. The 
data obtained in the.se ox]Aerimcnts suggest that the effect on sodium excretion 
is relatiA’ely transitory, lasting about tAventy-four hours. In the case of am- 
monium chloride even the continued admini.stration of the drug is not attended 
by maintenance of increased urine or sodium excretion. 

In practically cA'cry case folloAA'ing cxcessiA’c .sodium mobilization, theic 
AA'as a transit oiy (probably compensatory) retention of sodium apparently to 
permit a restoration of sodium balance. Sodium retention Avas especially maihed 
the day after the use of mercurials or large doses of aminophyllinc. It is in- 
teresting to note that Avith hypertonic glucose there is a tramsitory increase in 
urine Amlume apparent only Avhen hourly fractionated studies aaui-c run. Hoaa- 
ever, even during the diuretic phase the amount of fluid eliminated is not as 
great as that injected and then a pcidod of oliguria and decreased sodium excie 
tion folloAVs Avithin tAvo hours. 

It became apparent that tlie so-called diuretic agents have been acia IooscIa 
defined. When one introduces 1,000 c.c. of fluid into the blood stieam anc 
recovers 800 c.c. of urine, it becomes a que.stioii as to Avliether or not the fluid 
represents a diuretic. Hourly’' urine collections shoAV an appaient ineiea.se in 
urinary Aulunie over and aboAU the control period. If this inciease in uinie 
output is less than the normal excretion plus the inclement intio uce 33 
it becomes a matter of opinion as to AAdiether the inciease in uiine is a s ’ 
filtration phenomenon produced 133 ^ the fluid introduced, 01 aa let lei 1 lepiese 
a diuretic effect. Since the total output is less than the total intake (^'^l^ether 
measured on an hourW oi’ ^ tA\’ent3’-four-hour basis) t lese s u les si^ 
that hypertonic solutions of crystalloids introduced into the blood stveam arc 
ineffective as diuretics. HoAvever, b3' contrast, the intioc uetion o o . 
mercurial diuretic Avill cause a marked increase in niinai3 V , 

fluid Aulume of the injected material becomes negligible. t a\o 
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llie latter ty])e of agent might be riglil fully eallecl a diuretic. This group in- 
clude, s the mercurial and xanHiine comj)ound.s. It is of interest in this corinee- 
lion to comsider the effect of intrarnu.scular a7nino]>hyllino in large do.sos. Despite 
a decreased intake of fluid and sodium induced by vomiting, there may be in- 
crease in urinary volume. Thus it becomes a])parent that aminophylline is a 
diuretic agent in that it can mobilize and excrete finid and sodium even in Die 
face of decreased intake. 

It is of interest to note that some pi-ejiarations which are jKjpular as 
diiD'ctics such as urea and dexlro.^e wci’e .shown to he ineffective in that they 
did not increa.se urine outi)Ut. 

There .seems to be a slight iiKU'case in uihie volume and sodium e.xerction 
induced by adequate amounts of ammonium cliloride. It is of interest to note 
that this effect of ammonium chloride is almost entirely eliminated by the sharp 
reduction in dietary sodium. Exjdanation of this phenomenon is not apparent. 
It Avould appear that the efl'ccl of the .shift in the acid )>ase balance, which 
neee.ssitates the mo])ilization of sodium and other buffer- salts, takes place only 
in the presence of available sodium. Moreovei-, the continued administration 
of ammonium chloride over the second and third day, aftei- an increased sodium 
excretion has been obtained, is i-elatively ineffective. 

The increase in urinai-y volume associated with amnionium chloride admin- 
istration is difficult to evaluate. The patients who i-eceived the 12 and 16 grams 
of ammonium chloride became thii'.sty and inge.sted a larger volume of water. 
The increase of urinary output, thei'cfore, may simply represent a function of 
the increased ingestion of fluid rather than any direct diuretic effect of am- 
monium chloride. 

When one sti^dies the effects of these diuretic agents on sodium excretion, 
their action tends to fall into three general categories. In the first place in- 
creased urinary sodium output can bo induced in patients by giving fluid by vein. 
While this effect is .slight, it is appai-ent Avhen hypotoj}ic .solutioii.s are given in a 
relatively .short pei’iod of time. The increa.sed ui-inaiy sodium excretion i.s 
obtained with a decreased sodium concentration in an increased output. This 
type of effect we have called a “wash out” mechanism. It appeal’s that the 
increased urinary sodium is obtained by the direct effect of an augmented 
urinary volume produced by the increa.sed fluid intake. 

A second meehani.s'm of increased sodium excretion is produced by a change 
in acid base balance. Ammonium chloride is the best example of this type. An 
increase in urinary sodium can be obtained if one produces a rather rapid and 
sudden shift toward the acid .side. Apparently this change mobilizes .sodium to 
compensate for a relative acidosis, and thus an increa.sed amount of sodium is 
excreted by the kidneys.* This increased .sodium excretion is brought about by 
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an increase in urinary volninc bui witboiii change in sodium concentration. 
Tins is in contrast to Ihe decreased sodinni concentration found in jiatients 
descril)ed under the “wash-ont” process discn.sscd above. 

The third mechanism by which sodinni excretion may be increased is 
through some change in renal function. Mercurial and xanthine diuretics pro- 
duce this type of effect. They cause a moderate increase in urinary volume 
and the most marked increase in total urinary sodium of any of the agents 
studied. This effect can be obtained with either the mercurials or aminophylline 
but, from the pharmacological point of view, there seems to be little advantage 
in combining the two as in the commercial compounds. Because of the small 
amounts of aminophylline in the pharmaceutical preparations, it is impossible 
to judge the additive eifcct produced by the combination. It would be of 
interest to learn whether an inci-eascd amount of aminophylline together with 
a mercurial diuretic would cause an augmented effect. 

While the studies which are available on toxemic patients are too few to be 
of any clinical value, it is of interest that apparently the toxemic patient handles 
water and sodium in a manner similar to the normal pregnant woman and will 
respond in a similar fashion to diuretic agents. The evidence available suggests 
thht the mercurials and xanthines are worthy of clinical trial in the management 
of toxemic patients. 

The clinical management of toxemic patients generally includes a liberal 
use of sedatives, such as morphine. If the observations of the antidiuretic effect 
of morphine are confirmed, its use in patients with oliguria may need to be 
. restricted. 

As yet there is no good explanation why the toxemic patients who excrete 
large volumes of urine and are losing weight have a better prognosis than those 
patients who do not respond. Nevertheless, there is general clinical agreement 
that such is the ease. It would appear, therefore, that, on the basis of these 
experimental observations, toxemic patients might be improved by the clinical 
trial of some of these preparations. In all probability, tlie edema is not the 
cause of toxemia of pregnancy but is merely a symi^tom of an underhung 
biochemical derangement which has not yet been identified. 

Conclusions 

1. Diuretic agents vary in tlieir ability to increase tlie excretion of water 
and/or sodium. 

2. Diuretic agents increase sodium excretion by three mechanisms: (a) by 
a “wash-out” process induced bj'’ increased fluids given intravenously; (b) 
bj^ the production of an acidosis; (c) by a change in renal function which in- 
creases the concentration of sodium in the urine. 

3. Hypertonic dextrose solutions do not increase sodium or water excretion. 

I. Induced increases in sodium excretion are transitoiy (tAventy-four to 

forty-eight hours) . 

5. Apijarently toxemic and normal pregnant Avomen respond similarl}'’ to 
diuretic agents. 
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Addendum 

Since ,siil)niill,in»’ lliis nninnsciipt foi- publication, we have given hypertonic 
dextrose intravenously at a Jiioi-e rapid rate in foui- instances. Noi-mal women 
were given SOO c.c. of 25 per cent dextrose at. a J’ate of 0.25 c.c. per kg. (appi'oxi- 
ifiately 16 c.c.) per minute. lJuring the 1‘orty-hve to fifty minutes of the in- 
fusion, the output of urine increased when tlie blood .sugai* concentration ex- 
ceeded 500 mg. ])er cent and the urine .sugar concentration was ovei- 1 per cent. 
lIowevcT’, the nierease in UJ'ine flow ovci- that of the control interval Avas !c.ss 
than 16 c.c. per minute so that not all of the infused fluid was recovered. In 
only one fifteen-minute intej-val, in one jratient, did the ineioase in urine flow 
equal or exceed the 16 c.c. i)er minute increment which was given as 25 per cent 
dextro.se. Tn two instances the urine out]>ut decrea.sed during the la.st fifteen 
minutes of the infusion. Immediately after the discontinuance of the inti-ave- 
nous dextrose, the urine flow diminished i-a])idly as the blood .sugar levels 
dropped. 

The abrupt decrease in urine flow aftei- the administration of hyi)ertonic 
solution Avas discontinued, and its decrease during the infusion in Iavo instanec.s, 
suggested that tlie increased osmotic pre.ssure of the blood may have caused the 
liberation of antidiuretic honnonc from the poslei-ioi- ])ituitary. This rc.sponse 
of the neurohypoi)hysis Avould tend to defeat the purpose of the hypertonic 
intravenous fluid.''’ " Even tliough the urine output Avas increased dui’ing the 
rapid infusion of dextrose, in owv experience, this increment of urine Avas not 
apparent in a total tAventy-four-honr urine volume and was less than the amount 
of extra fluid administered. 
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Discussion 

DR. FRANK E. AVHITACRE, ATeinptii.s, Teiin.— Drs. Brown and Bradlmry have 
brougiit out so many faetors in this timely report that any one of them could be the subject 
of debate among the phy.siologists, patliologi.sts, and elinieian.s. In reviewing this extensive 
piece of work, water balance is of sj)eeiul interest. 

Dextrose, from this rejiort, is no better as a diuretic than water. It would be helpful to 
Itnow more accurately the speed of administration of hypertonic dextrose solution, as it is well 
known that this has considerable effect uj)on the volume of urine retumed, and, to e.vpeef •'* 
diuretic effect, the renal thre.shold mu.st be exceeded. Home of the water is retained with 
'ducose as the glucose is rapidly absorbed from the blood. Any procedure which attempt-^ 
to increase sodium excretion will be followed by a ])eriod of sodium retention until the bfd- 
nnee i.s restored. Sodium and water are presumably retained in the body by .some extra renal 
mechanism. One can reduce water and sodium temporarily, but after the diuretic procedure 
is stopped, both are retained as before. Hodium and water retained in edema fluid are inac- 
cessible to the kidney unle.ss some diuretic agent is used. AVater e.xcrction reflects primary 
reciprocal changes in tubular reabsorption of water. Daily variations in water excretion are 
believed to be due to changes in facultative water rcab.“orption through the antidiuretic 
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hormone mceluuiism. It is possilile that Ihis mochiinism is involved in the disturhanves of oiir 
toxemic patients. The amount of sodium and chloride reahsorhed varies inversely with the 
A. D. H. concentration, hut the amount of water reabsorbed varies directly. 

The combination of ammonium chloride and dextrose seems to be innocuous treatment 
and caused considerable weight loss through the excretion of water and salt. However, if 
used for very long, acidosis could result due to depletion of alkali reserve. 

The effect of mercurial diuretics is that they block the tubular absorption of sodium 
and chloride. They have been considered to be ideal diuretics and widely used, and the sug- 
gestion of the authors that they be given a try in toxemic patients must be carefully con- 
sidered. There is evidence that the mercurials can cause necrosis of the convoluted tubules 
leading to irreparable damage. Sprunt has reported that in 741 autopsies, nine had received 
mercurial diuretics and of these, three showed necrosis of the tubular epithelium. He could 
not correlate tho amount given with the extent of the renal damage (Arcli. Int. Med. 46: 494, 
Sept. 1930). It seems reasonable to conclude that where contraindications, such as fever, 
tuberculosis, or chronic ncpliritis are present or, if there is evidence of kidnej" damage, the 
mercurial diuretics should not be used. - 

Tho effects of the various diuretic agents mentioned .‘••hould not be left without empha- 
sizing another factor. Generalized angiospasm in the toxemic p.atient could be expected to 
reduce renal blood flow, and the effect of diuretic agents is enhanced by relieving by various 
commonly applied means the spasticity of the arterioles. 

It is a good thing for someone to bring into ciuestion our establi.shed ideas on what a 
diuretic really is, and it is questionable that a substance can be considered as a diuretic wlien 
the amount of fluid .given to the patient so far exceeds the amount returned in the urine. 

DR. LESTER. ODELL, Chicago. — During tho past six months atothe Chicago Lying-in 
Hospital tho effect of the various diuretics has been reinvestigated. Our efforts have been 
.directed toward urine sodium and tho volume of urine excreted. Employing the diuretic 
agents recommended by Dr. Brown, we found more .sodium excreted and a greater urinary 
volume following hypertonic glucose. We feel that the urinary volume is the best single prog- 
nostic guide we have in eclampsia. We have advocated the use of intravenous hypertonic glu- 
cose in maintaining an adequate urinary volume, and recommend 1,000 ml. of 20 per cent 
glucose every eight hours. If such concentrations are unsuccessful, use 750 ml. of 30 per cent 
or 400 ml. of 50 per cent glucose solutions. Hypertonic glucose is the best thing available 
at present for maintaining the adequate urine A'olume so necessary for recovery of the eclamp- 
tic patient. 

I would like to ask Dr. Brown two questions; First, how many severe toxemias of preg- 
nancy have been treated by mercurial diuretics alone? And bj" the term “diuretic” I mean 
to include hypertonic glucose solution.s. Secondly, in using mercurial diuretics clinically, how 
can one be sure that no renal disease exists? In short, how will one differentiate between 
severe preeclampsia and nephritis prior to the use of mercury? 

DR. BROWN (Closing). — We wish to point out that this report was designed to make 
available basic information about the action of these diuretic agents in excreting sodium. 
We have presented no evidence that sodium or water retention has necessarily anything to 
do wdth the outcome of toxemia of pregnancy. It is generally agreed that if an increased 
mdnary volume is obtained, these patients are improved. The.^e observations offer mechanisms 
by which increased urinary sodium and volume can be accomplished. It is yet to be proved 
that these changes have a beneficial clinical effect. 

The question of what constitutes a diuretic has to be considered. According to our 
interpretation, if one administers 1,000 c.c. of solution to a patient and recovers only 500 
to 800 c.c. in the urine, that agent is not a diuretic. I do not disagree that the patients at 
tho Chicago Lying-In Hospital are improved, but I do question that intravenous hypertonic 
glucose solution is a diuretic agent. 

In answer to Dr. Whitacre’s question, I would like to show three .slides. The first slide 
demonstrates the similar effect produced by giving 6,000 c.c. of water in three hours and in 
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twoiiiy-.rour liour.s 2). Tlio i^i'cojhI hI'uIo compurcs llio eil'cct of 'nilravenouf' ^lueo.«f; 

(isotonic niul Iiypcrlonic) ^iven in two iiours (Fi*^. ~>) and over six Iionrs (Fiji. 'i'lic rate 
of ndiniiiisiriition in (liesc experiments lind no ;ipp:iroiit etreid. oji (lie (wonly-fonr-liour nrinary 
volume or .sodium oulimt. 

From (licso studic.s it is njipiirenl. flint, sodium and water exinefion can lie manipulated 
independently of eitcli otlier. Increased urine volume may be obtained with both liigh and low 
concentration of .sodium. Likewise, tbe amount of sodium in the urine can be increased with 
minimal increase in urine volumes. 

In-presenting this material, we hope others will be encouraged to try these agents in 
the clinical management of toxemia so that we may come to learn their true value. IVc now 
have a method for studying both sodium an<l water excretion independently of each other. 



MESONEPHRIC REMNANTS IN THE CERVIX* 

John W. Huffman, M.D., Chicago, III. 

(From the Deparlment of Ohsieirics and Gynecoloyy, Norihwesicrn University Medical School) 

I T IS well known that certain portions of the mesonephros may persist near 
the ovary and in the broad ligament and the vagina of the adult human 
female. That fetal remnants of mesonepiiric origin maj* persist in the uterine 
cervix is less commonly realized. From time to time reports have appeared in 
the European literature commenting on the development of tumors arising from 
mesonephric residues in the cervix. MeyeF'® has presented factual data estali- 
lishing the embryonic source of such neoplasms as being from the cervical portion 
of the mesonephric duct. 

With the exception of Wolfe’s ease reports several years ago,^ the American 
literature has contained no reference to this unique and unusual problem. It 
should be a matter of interest shared in common by the clinician, the gynecologic 
Jiistopathologist, and the embryologist. This is particularly true when it is 
realized that mesonephric remnants in the cervix may cause confusion in the 
histologic study of surgically excised tissues and that they may give rise to 
bizarre tumors which can be either benign 'or malignant. Because of 'the 
paucity and the relative inaccessibility of available information on the subject, 
it has seemed worth while to make this presentation an attempt to portraj’’ in 
definitive fashion the embryology, the histology, and the microscopic pathologj’’ 
of mesonephric remnants in th.e uterine cervix. In order to accomplish this the 
literature has been reviewed, serially sectioned tissues have been studied, and 
sections tyom 1,192 surgically excised cervices in the gynecologic laboratory at 
Northwestern University Medical School (comprising tissues from Passavant 
i\Iemorial and Wesley Memorial Hospitals) have been examined. 

In the development of the female urogenital system it will be recalled that 
the first primitive organ is the pronephros and that as a result of fusion of the 
pronephric tubules a pair of collecting ducts develop. After the degeneration 
of the pronephros the two excretory ducts persist as the mesonephric (wolffian) 
ducts into which the mesonephric tubules empty (Fig. 1). These ducts extend 
caudally along each side of the celomic cavity to empty into the ventrolateral 
])ortions of the cloaca. The paired paramesonephric (mullerian) ducts extend 
first lateral and then medial to the mesonephric ducts. As the mesonephric 
and paramesoneiihric ducts increase in size, a fold of peritoneum (the urogenital 
fold) groAvs about them. . The caudal portions of these two lateral urogenital 
folds fu.se transvei’.sely in the lower abdomen to form a medially placed genital 
cord. In the center of this genital cord arc the two jiaramesoneplu’ic ducts 

‘Read by invitation, before tlie Central Association of Obstetricians and Gynecologists. Oct. 
25, 1947, Louisville, ICy. 
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(imilionnii) ];ilcr fuse 1o iovm fJie vicroviv/mti] eaTuil. SoiuewJial lateral 

to the parauiosoueplii'ic duels hut si ill ivitliiu tlic frenital cord are the paired 
lucsoucphric duels. 


P]‘om tlio 4 to tlic 55 nuu. slaj'e oJ! enil)]-yonie devclopinoiit llie nies'onephric 
duels oinply iulo Ihe cloaca aJid laler Die uro/^euila) sinus. I)urinf>- Diis period 
they lie in Die geuitnl cord parallel and lateral to the paramesoucphric ducts and 
arc intact throughout their lengths (Pig. 2). Shortly after the 55 inin. .stage, 
however, the openings in the urogenital sinus close and degeneration of the 
mesonephric ducts begins (J<hg. 3). This degenoi-ation continues throughout the 
remaindei' of embryonic life and in mo.st individuals only a few ve.stiges of the 
mesonephric tissues persist: in the adult degenerated portions may1)e found 
near the ovary, in the me.sosaljnnx, and in the biwul ligament, (iccasionally 
persistent portions of the mesoneiihric ducts become dilated in the anterolateral 
or lateral vaginal walls to form the familiar Oarlnci'’s duct cy.st.s. 



‘While the .sequence of events in the development and degeneratioji of the 
mcsonepln-ic ti.ssucs as .just dc.seribed applies to the ma.iority of individuals. 
Meyer has demonstrated that certain interesting exceptions may occur. Meyer-’ 
ha,s shown that an ampullar dilated portion of the mesonephric duct is tre- 
quently observed as a rather wide circidar enlargement of the duct lumen in the 
fetus as early as the second month. In older embryos the mesonephric duet is 
occasionally found as a narrow cylindrical tube pcneti'ating from the para- 
metrium into the middle of the lateral uterine wall. Prom this point of entrance 
the duct proceeds in a downward direction in the uterine wall (Pig. 4)_. As it 
enters the lowennost eoi’pus and cervix the narrow e.vlindrical lumen dilates to 
form a distended ampulla located in the middle muscle layers of the lateral 
cervical walls. At the end of the fifth month of fetal life the ampulla forms a 
cleftlike eamty which has, in cross section, .slight bends and curves and the 
beginnings of a few rather large diverticula (Pig. 5). 

° When the mesoncphi-ie duct pensists in the cervix (in ap])roximately 20 per 
pfmt of the fetuses hlcyer'’' examined), it reaches its full development at the 
seventh or ei'dith month of fetal life. At this time the am])ulla lies chiefly m 
the lower part of the smpravaginal portion of the cervix and in the upper portion 
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of the portio vag'iiialis. Tlie dilated ampulla extends downward from the upper 
cervix as an elongated dorsovenli’al slit lying in the middle muscle layers of 
the lateral cervical walls. From the portio vaginalis the duet turns and runs 
laterally in a diagonal upward direction until it passes over into the vagina. 



Fig. 2. — Diagram. Prior to their degeneration tlie inesoneplu’ic ducts extend along each 
side of the uterovaginal canal (which was formed by the fusion of the paramesonephric ducts, 
A. Mesonephric ainpuliae tubular diverticula develop in some (20 per cent according to 
Meyer) fetal uteri, B. 



. . .Eig. 3. — Diagram. Degeneration of the mesonephric duct begins during the later stages 
or tetal development. This degeneration may be complete or remnants may be left m tne a a- 
gmal wall, the cervix, the uterine wall, or the broad ligament or near the ovary. 


At the point where the ampulla turns laterally in the cervix it sends more or 
less deep branches into the substance of the cervix. These branches may form 
extensive coiled or snarled twisted canaliculi or tubules tvliich extend into the 
anterior and posterior portions of the cervix. After the duct passes over into the 
vagina, it again becomes narrower and assumes a cylindrical tubular form as it 
extends downward along the anterolateral vaginal wall to terminate near the 
hymen. 

In the fetus a muscular tunic lies about the mesonephric duct eephalad to 
the ampulla (Fig. 6). This tunic consists of a -broad inner longitudinal and a 
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lliiii ciivnilar Ijiycr, Aloj)<r the ('onrso of Dio OiK-Oed at/rjnilla iha muscular 

limic hmmics rolulivuiy indislincl. Jn liu- .same fasliiou a stroma of .s/uudJeliko 
(.'Oils IS touiul about, jjuj duel, above llie ampulla (Fj*r. 0, A) ; there is little or uo 
stroma atioiit tlie caiialieuli wjneii braneb nfi' into Die lower cervix. 

serial seelious of fetal uteri stained wilb a lrie})romc slain 
{iilillioau) A was- iioled that the stromal and mijseular eon.stituenj.s of the 
mesouejdirie duet tend to jiersisi after deoeneralion of the epithelial eleinerifs 
A.s a rftsuU of this observation it. wa.s po.ssible to folloiv the (h'/ener.Ajn^ 
mcsonejilu ie duct in the uterine wall lor some distance above the ampulla. 



Fig. 4. — In the older embryo (7 inontli.s) the middle portion of tlie rne.'--onephric duct may 
pe;'.si.st in the uterine wall. In thi.s photonilcroKr.aph the me.sonephric duct .above the .auipull.'t 
is 55een as a curved canal lined by columnar cpitlielium and .“iirrounded by a .‘^tronia of spindle- 
like cells. It ha.s a distinct muscular tunic. The oervicjil gland.s .arc on the left. 


The epithelium lining the duct cephalad to the ampulla con.si.sts of a single 
layer of cj’lindrieal cells witJi oblong, almost rod-shaped nuclei (Fig. 6, B). The 
cells are highe.sl in tlie dilated ampullar portion, while in the tubular ramifica- 
tion.s the height of the epitheium is le.ss and is proportional to tlie size of the 
tubular lumen. In the narrowest twisted tubules the epithelium is low 
evlindrieal or cuboidal. In this cuhoidal epithelium the nuclei tend to he 
.spherical or ovoid. In tlie .smallest tubules the cells of the cpillielial lining often 
appear fused. 

After renewing the literaluro witJi the published case reports and stnd.ving 
the material available in this laboratory, it appears that remnants of mesonephric 
origin may be found in the adult eenix either as persistent fetal structures or as 
new "Towths arising from fetal residues. Tho.se remnant.s which are not neo- 
nlastie may occur in .several different forms. They may be seen as occasional 
imotl isolated tubules or eanaliculi (Fig. 7. A) cither in the middle portion of 
cervical wall or near the mucosa in the region of the internal os. These 
isolated tubules are distinguished from the cermcal glands (Fig. 7, B) by their 
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1 ’’’■ — ^^Vhen the mesonephric duct persists in tlie cervix of older embryos it forms a 

clefthke ampulla which has, in cross section, slight bends and curves and the beginnings of a 
few diverticula. Occasional tubules branch off from it. (Photomicrograph of a cross section 
through the ceiwix of a 7-montli fetus). 



A. B. 

Fig. G. — In the fetus tlie mcsonepliric duct cephalad to tlic ampulla has a disUnct mus- 
cular coat, yl. The epithelium lining the duct lumen is made up of columnar cells with oblong 
almost rod-shaped nuclei. A stroma of .spindlelikc cells lies between the epithelium and the 
muscular tunic, B, 
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dislinclivc low cuboidnl epill.oiio) Jijiini? juul l).y their* failnre to take a muci- 
eaiimiic Kfniii, Oil on those .seaMeml tuhnles lyiiifr in close proximity to the 
j^hinds oi the iifenno rsthmii.s so rcsenihle the hitler as to make rlUTcvcntiution 
between thenr diffieu t itioro deeply within the cervical nrrrscnlatS*rclosel? 
appioximatcd cystic dilations ol several ampullar tubules with occasional smaller 
tnbu es about tliem may be /mind (Fi- 8). These Jiave, a-ain, a typical non- 
becI•eloI^ low columnar cjnthclnim. I )i ft eren tint ion between those ampullar 
tubules and cervical glands is le.ss difficult than is the differentiation between 
isthmic glands and isolated mesonejihric amjnillar tubules near the mucosa. 



Fig. 7. — Occa.slonal i.sol.itcd mcf-onoijltric .ampullar tubule.'!, A, may be found in tlie cer- 
vix. The.so tubule.s are di-stinBui.sIied from cervical gland.", J). by their low cuboida! epithelium 
which is coinpo.sed of cell.s with large di.s: ■ ■ ■ nuclei and by their lack of .secretory 

activity. The cells of the nie.«onephric ■ • . • ; do not take a mucicarmine .sUiin, 

while tho.se of the cervical glands stain vividly with iriuticarmine. 


The cells which line the tubule.s lying within the cervical musculature are similar 
to the cells of the fetal structures described abot'C: there is a .single layer of low 
euboidal epithelium (Fig. 9) wliich lias a clear tramshicent cytoplasm with a 
spherical to egg-shaped dark-staining large nucleus. Wlien stained with iron 
hemotox.vlin the nuclei stand out from iJie clear cytoplasmic background in a 
characteristic fashion. i\Iucicarminc staining show.s little or no .secretory 
aetivikr, although occasionally a iiinki.sli mass will he found within a tubular 
hunen.* This is in .sharp di.slinction to the epithelium of cervical glands of com- 
parable size where the tall columnar epithelium contains long rod-shaped nuclei 
occupying but a .small portion of the cell. The rieline.s.s of secretory activity 
in the epithelium of the cervical .glands is well presented by the vividness witli 
which the cells take a mucicarmine stain. 

Elongated narrow clefts with surrounding small tubules (Figs. 10 and 11) 
Ivimr in the middle muscle layers of the cervix are most characteristic of all of 
the fetal reinnaut.s of tlie me.soneplirie ampulla in the adult cervix. These arc 
counterpai’is of the .spurs which the ampulla .sent dmniward into the ceivix m 
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.. Fig. S.— Remnants of the mesonepliric duct in the adult cervix often occur as cystic dila- 
tions of the ampullar tubules with smaller tubules about them. This photomicrograph is from 
p”® ^de of a serially sectioned cervix which contained bilateral mesonephric remnants. (See 



Fig. 9. — The mesonephric ampullar tubules in the cervix are 
cuboidal epithelium whose cells have clear translucent cytoplasm 
large dark-staining nuclei. 


lined by a single layer of low 
and spherical or ovoid-shaped 
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Fip, 10 — A longitudinal section tiirouf^h a cervix to show a mesonephric remnant in tlic 
inid-corvical wall. In this instance tliere is a persistence of a narrow cicftlike large tuhulo 
wliich is surrounded by numerous small canaliculi. (See Fig, 11,) 



urrouiK^ing' them. (Sec Fif?- 10.) 
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]ate fetal life. Tlie lining epitlieliinn of these eleftlilce siriictiires i-esemblcs that 
of the tnbnlcs except that Ihe .columnar epithelium is often higher and the 
nuclei of the colls making up the epithelium tend to bo more rod shaped. 

Usually the persistent* mosone])hric remnants are found in only one wall of 
the cervix. However, in one serially sectioned cervix included in this report, 
bilateral cervical remnants were discovered (Pig. 12). In this specimen it was 
possible to follow the mesonephric duct structures from the vicinity of the 
internal os to the lower portion of the portio vaginalis. The tubules lay in the 
musculature of the middle portion of each lateral cervical wall. They cor- 
responded in position and in vStructure to the fetal mesonephric ducts observed 
in seriall}’- sectioned embryonic uteri. 






Fig". 12. — Cross section through the two liaivcs of a serially .sectioned arfult 
ooxetl areas contain bilateral persistent mesonephric tUict tissue \vhich lias the same iiisioio^jc 
structure as found in the fetus. (Sec Fig^. S.) 


There is consideinlile variation in Ihe reported incidence of pei’sistent 
mesonephric dnets in the cervix. In a series of fifty-four adult uteri ex.amined 
specifically for mcsonc]>hrie remnants, IMeyer found ])ortions of the duct m 
twelve specimens. Rieder' noted .similar rests in 20 jier cent of the .specimous 
he studied. IMaudaclP reported mesonephric rests in 40 per cent of the utoi i 
from all newborn and oldci* cliildi’cn he examined. Fischer, ** on the other hanf . 
found a mesoueplirie duct, in hut one adult uterus ot fifty which lie m.sjiccfcf . 
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'riicrc were five noniicoiilnslic, inesoncj)hrio duet renuianls in 1lie 1,192 specimens 
exiiiniiK^d in lliis !a))orafo]’\'. In a scries of 1,413 eej'vie(;s (jxaniincd by Wolfe, 
“only one eonlaincfl noi-inal vemnanls of t.'arliKn-’s duel.” It ivould appear 
lliat tliG earlier workers held a iinaniiniiy of o])inion as lo the presence of 
inosonephric residues in the adult cervix but that they disagreed notably as to 
the frequency of such remains. They were in agreement in stating that the.sc 
residues were lo)' the most pail coin])ai'a!)le in struetui’e with the mesonephric 
tissue.s found in the fetus near tei-m. 9’hat neither Wolfe nor T found me.so- 
nejdirie tissues in the cervix with a frojjuejicy comj)arable with that of ]\Ieyer 
and others niay be due to the fact that our specimens were from .surgical patho- 
logic material and that we had access to but onc! or two blocks cut. from each 
cervix. Jt is quite pi-ol)able tiiat our iiicidence would moi'c closely approximate 
IMeycr's if we had serial sections fi-om each of the cervices iu our series. In 
addition in the series repoited here, all specimens difficult to differentiate (par- 
tieularly wliei'c there wei'e questionable tubules near the islhmie glands) were 
discarded. 

It is necessary to differentiate between a simj^le I'cmnant of a fetal slimeture 
in the adult and a ncoplnsm arising from .such a tissue. IMeyer'" makes this dis- 
tinetion particularly evident in discu.ssing the persistence of mesonejdiric cervical 
remnants when he ])oint.s out the difference between the factoi's leading .to the 
])revention of the normal disappearance of fetal tissue (phylogenetic autonomy) 
and those factors leading to tumor formation (pathologic cellular autonomy). 

Three types of neo])lasms of mc.sonej)hi-ie duct oi’igiji may be expected 
to develo}) in the uterus — cysts, adenomatous prolii'erations of varying degree, 
and adcnocai-cinoma.s. 

A eystadenoma develojnng from rests of wolffian duct origin in the cer\nx 
is reported bj^ Dworr.ak.'' irenkcl'- described a “hypertrophia portionis 
cystica’’ which he stated was a cystic transformation of cervical rests arising 
from the wolffian duct, .Stubler,'-* Kustcr,” Arx,”' (Jombert,’® Knauer,*^ Gudim- 
Lewkowitseh,’'’ Klein,’" von Kecklinghausen,"" and others liavc also reported 
cysts of the uterus which presumably were of mesonephric duet origin. Critical 
review of inost of these case reports, however, makes it difficult to determine 
whether or not the neoplasms actually originated in the cervix or whether they 
developed in the lateral uterine wall. 

Criteria have been c.stablished for the diagnosis of uterine cysts of meso- 
nei)hric origin by Meyer, Dworzak, and Klein. They state that for such cysts to 
be topographically correct they should lie in the longitudinal axis of the uterus, 
they should have a serpentine or coj-k.screw course, and they should be lined by 
columnar epithelium characteristic of the lining of mesonephric structure.s; 
there may, in addition, be a scattering of .surrounding muscle and stroma whicli 
resemble.s that surrounding the fetal me.so7jep})ric duet above the ampulla. One 
specimen in the 1,192 examined in this laboratory showed cy.stie cavitations m 
the lateral uter-ine wall beginning below the level of the internal os and extend- 
in" uprvard in the mvometrium to a point approximately midway between the 
internal os and the fundus (Fig. 13). The serpentine course of the cy.stie cita- 
tions in the ixterine wall and the low cuboidal epithelium lining the ey.stic cavities 
sim^ested that this was a cystic mesonephric duct remnant. 

‘^Sfever mentions that occasional isolated mesonephric ampullar tubules 
evstic He .states that while tho.se cy.stie clianges are oceasionaliy 
the' fetus thev are much more common in the adult. Rarely are the 
‘T !■ i tl ^2 5 mn. in Jwmolor. Differentiation between these e, -.sis end 
T 1 ,. Xel Mated ev.sls of the eervieal alands is not always ea.s.v Jtaed 

eySsin?o'™>’ in 

of the cervix. 



Volume 56 
Number 1 


IMESONEPHRIC REMNANTS IN CERVIX 


33 



^ Fig. 13, — Pliotomicrograph througli the uterine wall showing a cystic cavitation wh^h, 
beginning helow the level of the internal os, extended for a distance of 2 cm. cephalad. The 
irregular course of the cavitation and the low cuboidal epithelium which lined it suggested that 
tins was a cystic mesonephric duct remnant. 
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Af1(mo]n;itoiis Jiypoi-jjlnsi.'j of ijjesoJKipJn'ic diud ronmnnU in iha coirix oc- 
eiii-.s .'IS a coiifiloiiiorale mass ol' closely packed small tubules oi* caualiciili -which 
may bo found oil her near Ihe ee?’vical mucosa or, more often, in the middle 
layers of Iho coi*vic*al louseulatiii'e 14), Tlicso tKleiioinalous proliferations 
rarely become tumoi-s of appreciable si/x‘ and are most often discovered in the 
course of histologic examination of cervical tissues T’cmoved eitlier for biopsy or 
at the tiine of amputation of an nnheallby cm-vix. The tubules or eanaliculi 
usually lie in groups iji the interstices of Die cervical musculature. There may 
be, however, occasional isolated masse^s of closely packed tubules near the endo- 
cervical mucosa. Mieroscoj)ically the tubules ai’(; small aud are j'ound or ovoid in 
sba])e. 1.be.y may vary iu diametei* from capillary siae to macroscopic 

cysts, a dislinguisbiug cliaracleifslic which I have seen lias been the tendency 
foj' most of the tubules to be apjiroximalely Die name diameter. When larger 
tubules arc present they may show oul])OUclnngs and diverticula. There is little 
or no musculature almut the luliiiles and .scajity or no filroma. When stroma 
is present, as descril)cd by llust,*' it is of a spindle or l onnd cell character similar 
to that seen about the duct above the ampulla. Ka7e]y a long narrow ductlike 
cleft will be discovoi’od in the jnidst of an adoiomatons jmolifci’ation; .such a 
duetlike remnant may be the I'cmains of tiic ainpullar cleft seen in the fetus. 

The tubules (Fig. lo) which com))rise these adenomatous hyperpla.slic 
formations are lined by a single layer of cylindrical epithelium. The cells are 
low cuboidal in type and the individual cells cojitain a tJ’au.slucent pale cyto- 
plasm. with a large round or cfjffec bean-shaj)ed juieleus which fills much of the 
cell body. 

The nuclei are ridi in ehrotnaiin and stain intensively. An occasional 
tubule will show some secretory activity as evidenced by a mucicai’mine staining 
of its contained seci’ction; for the most i)art, however, the tubular lumina are 
empt.y and the cells do not take a mucieai'minc .stain. 

Meyer, Klein, and O’bumin described cervical adenomas of mesonephric 
origin many years ago. l^fore receiitly, Kust, Kockstroh, Reeb, and Wolfe have 
repoj’ted similar ones. In each of these repoj’ts the findings are essentially 
as de.scribed here both as to oi-igin and .stJ'ucturc of the neoplasm. In none was 
the diagnosis made pjfor to histo])atliologic examination of the excised li-ssues. 

There were four cervices -0111011 contained adenornatou.s Jiyperplasias of 
mesonephric duct origin among the 1,192 specimens examined in this laboratory. 

In one of these tlie majoj- portion of the post ctoI ate ral cervical wall was in- 
filtrated by innumerable minute twisted tubule.s having the typical histologic 
picture just do, scribed; the otbei' tln-ec contained areas in which there were 
compact ma.sses of eanaliculi having a topographic location and microscopic 
appearance compatible Avitb a diagno.si.s of adenornatou.s hyperplasia of mc.so- 
nephric ampullar tubules. 

Adenocarcinomas may develop from mesonephric duct remnants in the 
cervix Gro.ssly the tumor ha.s u.sually been found (in those cases reporter] where 
the neoplasm had not as yet involved tlic entire cervix) in the anterolateral or 
vosterolateral midcorvical walls. The growth is a gi-ay-white or biwvmrsh 
friable area Mliich can be differentialcd from the remamder of the cer^x. 
Microseonieallv the tumor eonsi.sts almo.sl entirely of raa.s.ses of glandbke tubules 
Uicb' ar-e packed closely togelber. These tubule,s sliow an unorganised arrange- 

endure of varviug .sixes, many having distended lumrna while the lumma of 
Srs a« nallwcd or oMitcralcd by 11, a many lave, a o£ ce lla forming .tl,c 
?nbular wall In some areas epithelial probfei-ations or paprJla^^ extrusion.s 
tubular tubular lumina. The cells and tubule.s be in the fibromu.scular 

SSti™ cervix and tend to invade between tl,e mnaele bundles. 
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The epitheliiiin lining the tnl)nles is hi- and innlti-striated throughout and is 
marked by nnnsiial irregularity in the height of the cells and the position of the 
nuclei. The cell nuclei are for the most part large lightly staining and contain 
an increased number of mitoses. Muciearmine staining shoAvs no evidence of 
any apprecialDle amount of mucus in the cells, but in many places the lumina 
Imve a thin mucuslike layer on the epitlielial surface ; this layer takes a light 
pinkish stain with muciearmine. 



Eig. 15. — The tubules making- up an adenomatous hyperplasia of mesonephric duct rem- 
nants in the cervix are often found in closely packed masses. They are lined by a single layer 
o j cylindrical or cuboidal nonsecretory epithelium, the cells of -which have a pale cytoplasm 
ana large round or ovoid well-staining nuclei. (See Fig. 14). 


• The first report of a carcinoma of tlie ampulla of the mesonephric duct was 
made by Meyer in 1903.^’^ The same author reported a second case in 1907.^^ 
In the first instance the nature of the tumor ivas recognized by the fact that the 
upper part of the mesonephric canal was still intact and that the adenomat()us 
glandular proliferation arising from it gradually merged into a destructive 
neoplasm of the cervix and portio which had the characteristics of the tumors 
described. The second ease was histologically similar to the first. DanneeP^ 
also describes an adenocarcinoma of the cervix which Avas assumed to have 
deA^eloped from mesonephric duct remnants because of its position and structure. 
This opinion was concurred in by Meyer Avho saAV sections of the neoplasm. 
Wagner, in 1929-* and Roekstroh, in 1935^® reported similar tumors. 

One adenocarcinoma of the cervix haAung an architectural pattern suggest- 
ing origin from a mesonephric remnant Aims among the 1,192 specimens examined 
for this presentation. The tumor, discovered in routine sections, invaded but 
a small portion of the posterolateral Avail of the cerAux at the leAnl of the internal 
os. It consisted of strands and masses of glandlike tubules (Fig. 16) exteiiding 
into the substance of the'cerAux and invading the loAver eoi'pus. The lining of 
the tubules is composed of -cuboidal and Ioav columnar cells of irregular height 
haAung large pale-staining nuclei. There are numerous mitoses. _ In many places 
the configuration of the tribular structure is lost. The neoplasm iiiA^ades betAveen 
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Ihc iiiisdo iibci's ol 1.])e itvsix. 3’hc a.ssiiiiijjlioii Ihnl this wircii)onia developed 
lio m rests oX mesonephric; chiei ois-in (insofar as sueli a diagnosis can be inade 
1 the absence oJ typical nonnal mcsonepliric tissue) is iiased on the position 
o the tumor and its arclntoctural pattern. It slunvs no similarity to tlfe s .a 
malignancies arising from mucous glands. It has striking similarity in 
anoe to the case dc.seribed by i\levcr in Avhicji an adenocarcinoma could be identi- 
fied a.s ai ising iiom a .still intact mesonepliric remnant. 



Kijr. 16. — Ailcnocarcinoma of inosoncpUric duct oriRin in tlio cervix con.si.sts of ina-s-ses 
of Klandlikc tubulc.s which are clo.sely packed. These lubiile.s have n disorganized arrangement, 
arc of varying sizes, and their liimina may be obliterated by many layers of cells. 


Discussion 

A fetal remnant ivliich is homologous 11-1111 a portion of the male genitals 
and wliich, instead of degenerating in a normal fashion, per.si.st.s in the adult 
female should logically be diminutive in size and embiyonic in character. The 
exact homology of the me.sonephrie ampulla in the female has not been demon- 
strated. The hypothesis has been advanced tliat it is liomologoiis with either 
the ampulla of tlie vas deferens or the .seminal vesicle. If this contention is 
accepted it would he assumed that tissues resembling the fetal mesonephric 
structures would he found. Furthermore it would not be anticipated that the 
development of the embryonic stimetures would progress beyond a late stage in 
female embryonic development. Rather, ina.smuoh as the remnants disappear 



Volume 56 
Number I 


isrESONEPHEIC EEMNANTS IN CEEVIX 


ill most individuals, tliose which do occasionally remain, unless undergoing nco- 
])]astic changes, would tend to be small- in size and poor]}’ developed. 

It is not within the scope of this presentation to attempt to explain why fetal 
remnants of the mesonephros i^ersist in some women and not in others. i\Ieyer 
has attempted an explanation of the phenomenon on the basis of the prevention 
of the normal disappearance of fetal parts by a particular stimulus located 
either in the vicinity of the fetal stmeture or else within the cells of the struc- 
ture itself; this hypothe.sis is gone into in -considerable length in his monograph 
entitled TJeher cpiilielialc Gclnldc im Myomeirium einscMicsslich dcs Gdriner- 
sclicn Ganges jiublished in 1899. That remnants of the mesonephric duct do 
persist in the fetal cervix has been well demonstrated by j\Ieyer, IMaudach, and 
Rieder. Stud}’ of serially seetioned fetal uteri reaffirm their observations. The 
definitive evidence in support of their efforts would be wax model reconstructions 
])repared from serial sections of the fetal and adult cervices containing 
mesonephric remnants ; .such a project is at present under Avay in this laboratory. 

A number of case reports have appeared during the past half century 
giving histologic descriptions of tumors similar to those first described by 
i\royer. There are now a sufficient number of these to warrant the acceptance of 
mesonephric duct renuiants in the cervix as a histopathologic entity. In order to 
facilitate further investigation a table of publi-shed case reports is included here- 
with (Table I). 

TaiujK I. PL’DrasiiKi) Cass Eecorts of Mesonephric Dcct Ee.m.vants in 

THE Adult Human Cervix 
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In. tiie classification oi' mesonephric remnants in tlic cervix differentiation 
s loiild be made between nondefjcneratcd .fetal .struetni’os (occasional tubule.s, 
poi tions of ])cisistcnt duels, and seallercd canaliciili) and new growths arising 
from such stimclurcs (cysls, adenomatous i)rolifern tions, and adenocarcinomas). 


In 1,192 cervices thoA’c were five speeimens in which mesonephric remnants 
^ycrc found, one cyst oi. the eorvicocorporeal uterine wall presumably of 
mesonephric origin, four adenomatous })rol iterations of. mesonephric ampullar 
tubules, aud one adenocarcinoma of the cervix which architecturally and 
topographically was of mcsoncplulc origin. Detailed case repo’ls have not 
been included because they arc similar in all respects to the general description 
of cacii entity ineindod in tlic text. 


The diagnosis of a remnant of mesone])hric tissue or a tumor arising from 
such a remnant will rarely be made grossly. The diagnosis is obviously a histo- 
pathologic one. It will be made foi* the most part during the eouise of histologic 
study of "routine’’ sections. If Inil one block of tissiie is taken through the 
lower posterior lip of the cervix, as is customarily do)m in examining cervices 
which are not suspected of harboring a malignancy, these interesting le.sions 
will frequently he missed. It is quite probable that j\Ieyer’.s statement that 20 
per cent of all cervices have mesonephric remnants in them is more nearly correct 
than the incidence of approximately 1 per cent that I am reporting. 


The identification of typical mesonephric duet remnants in the cervix is 
not difficult. The location of the tnbnlcs in the midporlion of the lateral cervical 
wall is characteristic. Characteristic also arc the small rounded canaliculi lined 
by nonsecretory occasionally ciliated low eohimnar or cnboidal cells with their 
translucent cytoplasm and large, round, clearly staining nuclei. 


Summary and Conclusions 

This presentation is an attempt to portray the embryology, the histology, 
and the microscopic pathology of mesonephric remnants in the uterine cervix. 
In order to accomplish this the literature has been reviewed, .serially sectioned 
tissues have been studied, and sections from 1,192 surgically excised cervices have 
been examined. 

The presence of an ampulla of the mesonephric duct in the fetal cerAux has 
been demonstrated by Meyer and others. Study of serially sectioned fetal uteri 
confirms their observations. Remnants of these fetal elements may persist in the 
adult cervix either as nondegenerated structures or as neoplasms arising from 
sucli residues. These remnants will ordinarily be discovered during study 
of routine sections of the ceiAux. The characteristic histologic appearance of 
mesonephric remnants in the cervix is that of small tubules or canaliculi lined 
by a typical low columnar nonsecretory epithelium consisting of euboidal ecus 
containing a translucent pale cytoplasm aud large well-staining ovoid or luund 
nuclei. These tubules can be differentiated from cerncal glands. The hism 
pathologic appearance of neoplasms arising from these remnants is gne 

detail. 
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Five cases of mesonephric remnants in the cervix and five neoplasms arising 
from mesonephric remnants in the cervix are added to the literature. 

There is now sufficient evidence to warrant acceptance of mesonephric duct 
remnants in the cervix as a histopathologic entity. 
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Discussion 

HAEOLD L. GAINEY, M.D., Kansas City, Mo. — Mesonephric duct remnants in the 
adult female are a phylogenetic anomaly. The cranial end is normally encountered in the 
mesovarium and the lateral third of the mesosalpinx forming the epoophoron. Caudad in the 
vagina, it again appears in the more familiar foi-m of Gartner's duct cysts. That wolffian 
duct remnants persist in the cervix “is less commonly recognized" as stated by the author 
and readily accepted by our own experience and with V'olfe’s report of one in 1,413 cases. 
Wolfe’s explanation for his low incidence and my inability in several large pathology de- 
partments to find one case is that in routine sections of the cervix the area likely to be af- 
fected is not studied. 

Dr. Huffman in this excellent presentation has made a definite contribution to American 
gynecologic literature. His review of the literature and presentation of the results of studies 
resulting from serially sectioning 1,192 surgically excised cervices are given. Five cases 
of mesonephric remnants in the cervix and five neoplasms (one malignant) arising from 
mesonephric remnants in cervix are added to the literature. 

This paper should arouse interest in more extensive studies of the uterine cervix, and 
with the increase in complete hysterectomy, opportunities for such studies will be more frequent. 

The morphologic and the cytologic characteristics have been clearly demonstrated and 
described. Outlined are such details as the presence of a muscular tunic with a stroma of 
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i^piiullolikc cells above llic anumlla aiu'l tlieir absence or prcscuec in sniull uinounts below 
11)0 ampulla. 'J'lio eluii'.acler of liie epifhelial o/emeals vtiryht}^ from a .‘•ingle layer of 
cyliiiilricjtl cells with oblong roil-.'^liiijied mmlei lo low ciibf)i<]iil witli ovoill nuclei, will) fsiiliiie 
to tiiko nmciea.rminc sljiin, while, the gliimlular stnicliircs of fhc ccrvi.x ilo, aids in iilenf ificiition 
and differenliaiion of 11ie.se struct nre.s. 

Tlio anatomic and psitliologic .signilicancc of this pre.sentation can be readily accepted. 
The clinical significance may be even greater than would be .suggc.stcd by the low incidence 
of occurrence, 1 jier cent. Further studies of malignant tumor.s of the cervix, p:irticularly 
adenocarcinoma,' might ])0ssibly reveal a higher percentage having origin from this source. 
A Tcccntly studied, yet lo be reported, rnespdermal mixed tumor of the uterus, when reviewed 
in the light of thi.s jmper, contained some highly suggestive tubular .structures. 

I would like to ask Dr. Huffman his reaction to thi.s thought. 

Dll. HUFFMAN (Closing). — I wish to thank Dr, Gainey for his di.scu.^.sion and wi.'-h 
T might have summarized the material I prei^ented as adequately as he has done. Dr. Gainey's 
description of !i mixed tumor of the uterus containing tubular elements strongly sugge,sts 
that it originated from a persistent mesonephric duct remnant. Undoubtedly mesonephric 
remnant.s in the uterus arc frequently missed in the study of “routine" sections. The 
rarity with which multiple sections arc taken from supposedly normal tissues surely must 
rc.sult in many similar omission.s of other equally intere.sting 7)athologic entities. 
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Fig. 3 A. — Schematic illustration to show extent of potential visceral distortion when pro- 
lapse of vagina is complete. Kinking of urethra interferes with bladder function. Perineal 
body and rectovaginal septum are intact. Rectum is not involved in posterior vaginal wall 
hernia (enterocele). ’ 



— Schematic illustration to show intimate connection bet\\een an terio 
Wadder as compared with that which exists between posterior vaginal vail an j 
pelvic viscera. 
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cntoi-ocdc 3 A niid 4). It i.s jnij)OJ-Unit to diffcTejitjalc between j-cefocele 

tiiicl ciileioccio beCcUiso e.ovi'oelion oi lliese dciecls i7ivo]ve.s two enlij’eU' dift'ereiit 
operative proeeduro.s. JlioJi eo]po])orijieorr]iap]iy is required for the former, 
wJnic coiu])lete oblileration o(. the cul-dc-sae, from above, may lie iicce.vsaiw in 
the latter (Figs. 7 and 8). Botli procedures may have to be employed if the 
two conditions coexist. 

4. Tlie rectum and vagina are less intimately coniiccled than the bladder 
is 1o the anterior vaginal wall because the cellular ti.ssue of the rectovaginal 
septum is flexible and lax, in oitler io adapt ilself to llie rectal movements in- 
volved in the act of defecation. 


According to Demarost* the rectal supjiorls are stiunger than tho.se of the 
bladder lieeausc the ])uliorcetal fibers of the levator ani arc intimately connected 
with the rectum. IJenee di.splaeement of the postei-ior wall of the vagina and 
rectum has less significance, clinically, than the dowinvard movement of the 
bladder with the anterior vaginal wall (Figs. 3A and 3B). 

When looking. at the condition from al)ovc afica- the abdomen is opened, the 
vagina is inverted and the walls descend toward the cervical .stump or toward 
the vaginal cicatrix which is ijresent if the patient has had a complete hysterec- 
tomy. A funnel-shaped arrangement is t.hus ejicounteicd with the cei-vical 
stump or vaginal cicatrix being in the most dependent position, eompaj'able to 
the small end of a funnel (Fig. ]). Tlic peritoneum de.scends into the vaginal 
funnel covering the bladder ; thcii, after leaving the bladder, it extends on to 
the posterior Avail of the vagina and is reflected u])ward on to the anterior wall 
of the rectum and sigmoid. Bccau.se the uterus has been removed, the cul-de-sac 
of Douglas may be elongated. This ]>redi.spo.ses to the development of an 
entCJ-’oeele. It ma.y or may not be a.s.soeiated .with rectocele, since the latter i.s 
dependcjit to a very great extent upon the funetiojial effieioncy and anatomical 
integrity of the perineal body and rectovaginal septum (Fig. 4). 

Complete obliteration of the eul-de-.sac .should be dojie ii7 the.se patients if 
the best ultimate result is to be obtained (Figs. 7 and S). 


Commentary 

Berkely and Bonney^= said, “The possibility of curing a case of pinlap.se 
in which the entire uterus has been removed, without narrowing the vagina to a 
degree which prevents sex relations, is practically nonexistent. ’ ' 

Palsey- reported a successful cure of ])rolap.se of the urethra and bladder 
in a 15 - 3 mar-old girl by anchoring the anterior wall of the bladder to the perios- 
teum of the pubic bone, as described by Hepburn.® In this case the defect was 
primarilj^ urethral. 

PhaneuF stated, “Subtotal colpeetomy (LePort operation) is useful in 
older women with total prolapse or invci-sion of the vagina following hysterec- 
tomy. The one disadvantage, namely, clo.sure of the vagina, makes it applicable 
onh' to those Avomen Avhose age make .sexual relations unimportant.” He re- 
unrted a series of tAventv-six cases of subtotal colpeetomy and six cases of total 
c^obmetomA^ but he did not say at Avhat age sexual relations become unimportant 
in wnmeii We believe that colpeetomy is unnecessary at any age if the condi- 
tion of the patient Avill pennit her to be sub.iected to an abdominal operation. 

E, ihn analysis of 730 operations for uterovaginal prolapse Avhieh he has 
in tne ancn.>.V& UJ. lu i “mhn nr 



micraftefiisi'^^^^^^ for correction of a large^posterior 
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vaginal 'wall liernia. “In noilhcr ease was furtliei- correction necessary.” He 
goes on to say that “adequate repair of the pelvic floor is essential in all eases 
unless the perineum is intact and gives good support,” and, “Subtotal or total 
eolpectomy are the only operations from which satisfactory results ma}^ be 
expected.” 

We would like to submit the “rectus suspension principle of crossed- 
suspender support” as a dependable surgical procedure in the treatment of 
complete prolapse of the vagina and bladder following hysterectomy for patienls 
in whom an abdominal operation is not contraindicated. 



^ Pig. 4.— First patient, fifteen months after operation. Shows relationship of en^ 
to rectum, perineal body, and vaginal introitus. Ventral vaeinal her- 

marited stretching of posterior vaginal wall, causing elongation of cul-Ae-sac and paginal 
niation. Normal relationship of bladder and urethra to symph>sis is maintained, i er 
body and rectovaginal septum arc intact. 


Rectus Suspension Principle of Crossed-Suspender Support 

' The ability of the vaginal walls to stretcli when subjected to strain, tension, 
or pressure is well known. When ventral fixation of the vagina is employ ed as 
the only means of correcting bladder prolapse, the ability of this museulai tulio 
to maintain permanently the bladder in normal position behind the sympli}sis 
is subject to question. If the vesicovaginal connective tissue septum is intae , 
ill good condition, and can be included in the ventral fixation sutuies, the piOj, 
iiosis is better than if the fascia is tliin, atrophic, torn, and separated. 
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III our first iiaiicnt, vciifrn] fixation offered a ])oor prognosis. Therefore 
another kind of support ^vas songlit that would be readily available, stron- 
dependable, adequate, .and permanent. At the same time it would have to be 
sufficiently flexible to permit normal bladder function and not interfere with 
the sex life of llie individual. Moreover, it had to be applicable to the develop- 
ment of a technical sequence that would safeguard the patient, particularly from 
the standpoints of ri.sk, trauma, and operating time. 


The rectus suspension principle of crossed .suspender support, for both the 
vagina and bladder (Fig.s. 9 and 12), has fulfilled all of the.se requirements in 
every jiat ient on whom it has been used to date. 



Fig. 5. — Preoperative preparation completed. Ureteral catlieters in place. Bladder c^aie- 
ter connected with Ions tubing’ to permit distention during operation. Catgut .suture in middle 
third of posterior vaginal wail is gra.sped with strong .sponge forceps. Movement back and 
forth during closure of cul-de-sac facilitates accurate placement of purse-string sutures. 
Rectal dilator (inset) held in place with towel clips permits easy identification of relation- 
ships between rectum and surrounding structures. (Use of dilator suggested by Dr. jV. i. 
Hudgins in a personal communication. 


Technique 

Preoperative Preparation . — 

Special f eaiw'es (TPig. 5) : 

1. Both ureters are catlieterized to facilitate identification and thus prevent 
iury during closure of cul-de-sac. 

9 A medium-sized hai’d rubber rectal dilator (Fig. 5) is hi-serted to 
cilitate identification of extent and relationship of rectum to vagina, levator 
n lateral walls of pelvis, coccyx, .sacrum, and blood vessels. It i.s held in 
ace by two towel clips inserted through holes bored at 9 and 3 o clock and 

ipped to the perianal skin. 
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3. A loop of No. 2 cliromic catgut is placed in the middle one-third of the 
posterior vaginal 'wall. It is firmly grasped by a strong sponge forceps which 
is left in place during the operation. By having this instrument moved back 
and forth when placing sutures for cul-de-sac closure, accurate identification of 
relationsliiiD to pelvic fioor, blood vessels, ureters, and rectum is greatly 
facilitated (Fig. 5). 

4. A retention catheter is placed in the bladder and connected to long 
tubing so that the bladder may be distended and emptied, by an attendant, 
during the operation (Figs. 1 and 5). This is particularly helpful when 
separating the vagina from the bladder because accurate identification of the 
bladder wall and ureterovesical junctions is greatly enhanced. Trauma to the 
bladder is minimized. Moreover, proper application of the strips can be assured 
if the bladder is distended during this phase of the operation. 



Fi.c. G. — Traction sutxtrcss in peritoneal flap of bladder and cuff of vagina facilitate tlieii 
Foparation down to level of ureterovesical Junction on eacli .side, m.stention of bladder .showi 
relfitionsldp to abdominal wall and vapina. Ciil-do-.>=ac is .stretched and olonBated. 


0 pc ruix re Proccdii vc . — 

The abdomen is opened through a inidline subumbilieal inci.sion exfendinf’ 
down to the symphysis. The intestines are packed off and the pelvis exiiosed. 
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Prep(iriiii(m of Hie vapiva and hladdcr: The m-oxiiinl pikT nc , • • 

.;)cn..( o, .ml ,„nva,.,1. Tl.o bladdor im,!;;™"'';;,' i"'’ tl,: 

uifl 01 oorvjca] slumps ij ])roxcnl TJiroo Ir'uainn v ^ 

l)mic1cd silk are placed in the peviloneal flan of ihp 1 Wi a” ^ 
placed in tl.o ialcm lirail. , 1 ,}. v.nginal ' 

pi'esenl, il is circnmwzod and roinoved The vagina] rajfr ^cr'pincr 7 r 
cln-omic cntg,.. bclore placing Ir.clio,; ’ fflS. 1 c dm" 

the cervical stninp is not removed niilc.s.s it is pathologic. ’ 



j'jp. 7 Closure of cul-de-.sac lielow level of sacrouterine ligaments. Alosclicowitz jnetlio'l 

of suDOrimposed pur.se-.string .sutures ^vllich include po.sterior wall of vagina, rectum, and 
l-itcV'il pelvic wall.s. Each suture should he tied before tlie next one is placed. 


Mohilizaiion of the vagina and bladder: Traction on the (iladder and 
i«-ina is applied in opposite direction.s and di.s.section is slarterl. The anterior 
icinal Avail is separated from the bladder bj- blunt and sharp dissection down 
I the ureterovesical jnnetion on each side. Trauma to the bladder wall is 
inimi/ed as much as possible at the expen.se of increasing trauma to the vagina, 
Tipcpssarv Intermittent di.stention of tlie bladder willi antiseptic solution 
L-2 00b abueous Merthiolate) make.s it possible to perform this part of the 
roSure with efficiency and di.spatch. If the vaginal wall is accidentally 
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perforated a small drain may be inserted later or it can be closed witli a simple 
tlirongli-and-tlirougli catgut suture. ‘When the ureterovesical junction on each 
aide is exposed, the bladder and vagina have been completclj^ mobilized above 
the level of these landmarks (Fig. 6). 

In the presence of scar tissue, bleeding is usually slight. If necessary it 
can be readily controlled' with hot packs or a hemoplastic preparation. 

We agree with Polk,^^ that extensive separation of bladder and ureters 
from the vagina causes far less hemoiThage than might be anticipated. He 
encountered moderate bleeding in onlj'- one of seventeen patients reported on. 
Bleeding was slight in all -of the seven patients in our series! 



Fig. 8. — Vagina extends only short distance on to posterior bladder wall. Cul-dc-sac 
closed below lev'el of sacrouterine ligaments. “Crossed-suspender support” applied to bladder. 
Di.'stal ends of strips sewed to posterior vaginal wall. Note separation of vagina from bladder 
down to level of ureterovesical junctions. 

Closure of the cul-dc-sac (Moschcowitz icchnigue) : After mobilization of 
Ihe vagina and bladder, the eul-de-sae is closed. Moschcowitz,® in 1912, intro- 
duced a method of superimposed purse-string sutures between the vagina, 
rectum, and lateral pelvic walls, placed in such a manner as to cause complete 
obliteration of the cul-de-sac (Fig. 7). He used it successfully in the treatment 
of prolapse of the rectum. It is equally applicable when utilized for the pre- 
vention or correction of a ])osterior vaginal wall hernia. 

Nonabsorbable sutures are employed for clo.sure of the pouch below the;; 
level of the sacrouterine ligaments (Figs. 7 and 8). Tlie lowermo.st suture is-: 
placed aboift one inch above the inferior extremity of the eul-de-sae. SimB 
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oi 1 to 2 cm. until t m ^ ; 'm, the peritoneum covering 

suture is tied before the next is i ‘ '' ' , ,ya]|g of; tlie pelvis, and the anterior 

lidl'of Sm mdl jt Ih'e'saei-onteVine ligaments are included in the 

uppermost suture (Fig- '?)• 



“ sides of the 
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V^olumc .^6 
Nxiniber 1 

This is a relatively simple ])roeediire that requires about the same amount of 
time it would take to ])lace an equal number of purse-string sutures elsewhere 
in the abdomen (Fig. 8). 

Postoperative attention to bowels is the same as that emplojmd in any other 
type of laparotomy. 



Fig. 10. — l’'aginal vault is situated midway in relation to bladder ; hence “support” is 
applied to posterior vaginal wall, and strip ends are" sewed to bladder at level of uretero- 
vesical junctions (not shown here). 

Stippled area shows relationship of vagina when it extends well up onto bladder wall. 
Then it is sewed to strips after they have been applied to bladder (not shown here). 


Criteria for determining the of vaginal fixation to he used: After 
closure of the cul-de-sae, that part of the vagina situated above the level of the 
sacrouterine ligaments is still freely mobile. It may or may not be long enough 
to permit ventral fixation. This is determined before the next step in the opera- 
tion is begun. If it extends only a short distance on to the posterior apsect of 
tlie distended bladder wall, it is included in the distal ends of the fascial strips, 
with the “ erossed-suspender support” applied to the bladder (Figs. 8 and 9, 
inset B). If it extends well up onto the bladder wall, it is sutured to the strips 
after they have been attached to the bladder (Figs. 9, 10, stippled area, and 12). 
This seems to be the method of choice. 

If the vaginal cuff is located between these two points, the ‘ ' crossed-sus- 
pender support” may be applied to the posterior vaginal wall (Figs. 9, inset A, 
and 10), in which case the ends of the strips are sewed to the bladder if long 
enough (Pig. 9, inset A). Otherwise, they, too, remain in contact with the 
vagina. It is our impression that any one of these methods is preferable to 
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reach the level of the saerouterhie ligament on iJie opposUe side. The strip may 
]De lengthened or shortened l)y extending tlie l)ase toward the sympliysis with 
further incision or away from the symphysis by snl)sequent suture (Fig. 11). 
The base should bo situated at or close to tiie point where the distending bladder 
first comes into contact with the anterior abdominal wall (Figs. 11 and 12). 



Fiff. 12. — Shows "rectus suspension principle of crossed-suspender support." Strips are 
crossed as close to base of bladder as is conveniently possible. Relationship to bladder, as 
shown, is for nurpose of demonstration. Ends of strips are in contact with, but not sutured to, 
ureters. Small rubber dam drain to vag-ina through accidental opening in wall. 


The strip is carried directly through the muscle and parietal peritoneum and 
then down to the ureterovesical .junction on the 02Dposite side. When sutured 
in this position the distal end should be touching but not attached to the wall 
of the ureter. Interrupted sutures of fine nonabsorbable material, placed ap- 
proximately 1 cm. apart, are used to attach the lateral borders of the strip 
1,0 the muscular portion of the bladder wall (Fig. 12). Great care must be taken 
to lie sure that the bladder mucosa is not included in anj^ of these stitches. 
Partial distention of the bladder at this point is helpful. No. 34 alloj^ steel 
wire and fine linen have been used successfully. However, the clioiee of suture 
is a matter of individual preference so long as it is nonabsorbable. 
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Fig. 13, — Pentonealization completed. Suture line shown here for purpose of illustration. 
Dome of blatlclcr situated distal to bases of strips. Heavy silk suture.? placed in anterior and 
posterior borders of cuff for ventral fixation of vagina. 


Second, the location of the jioint at tvliich the .strip.s ero&s each other is de- 
cidedly important, hecanse this is the point at which the greatest amount of 
suiiport to the bladder is rendered. It should he situated on the inferior aspect 
of the bladder wall as elo.se. to tlie posterior liorder of the trigone as it is con- 
veniently possible to get it. This is facilitated hy taking the strips from the 
anterior sheaths of the fascia rather than from the medial borders. Although 
it causes the “crossed-snspender^' effect to he rendered at a .slightly wider angle, 
the point of greatest support to the bladder is more efficiently located. The 
possible theoretic increase in tension to which the bases of the strips may be 
subjected by their lateral I'clatiomship to the bladder is adequately compensated 
for by a more exten.sive di.slrihution of .support and by the fact that the degree 
of tension on the .strips required to maintain normal visceral pelvic relationships 
is subject to wide variations, being directly influenced by elianges in intra- 
ohdominal nre.ssure, differences in degrees of contraction and relaxation of holfi 
rectus muscles, and the amount of urine present in the bladder (Fig. 12). 
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Peritonealization: All raw surfaces are covered 'svith. bladder peritoneum. 
It is also sutured around the strips at the points where they penetrate tlie an- 
terior' parietal peritoneum (Fig. 12). The relationship of the bladder to the 
abdominal wall and adjacent strips is such as completely to obliterate any 
pockets into which loops of intestines might subsequently find their wav 
(Fig. 13). 

Technique of ventral fixation: If ventral fixation of the vagina is done, two 
heavy braided silk sutures are placed in the anterior and posterior borders of 
the vaginal vault or cervical stump and then brought out tlirougli tlie abdominal 
wall lateral to the defects in the reetus sheaths (Fig. 13). They are tied on 
each side and then crossed and tied in midline before closure of the skin and 
subcutaneous tissue (Fig. 14). 



rig. 14. — strip defects closed with continuous catgut. Fascia closed with interrupted 
nonabsorbable suttu'es Cnot shown here), preferably cotton or wire, to safeguard against sub- 
sequent aeveloprrient of incisional hernia. Ventral fixation sutures are tied on each side (not 
shown here) and then crossed and tied in midline before closure of skin and subcutaneous 


Closure of the ahelomcn and fascial defects: When the vagina is attaclied 
to the fascial strips, the peritoneum is closed in the usual manner without drain- 
age. The defects in the rectus sheaths are closed with continuous ciiromie cat- 
gut. The fascia is closed uith interrupted nonabsorbable sutures, preferably 
cotton or wire, as an additional safeguard against incisional liernia later on. 
Catgut may be used to approximate the .sheath defects because thei' are pro- 
tected by the underlying muscles (Fig, 14). 

Fosioperaiwe Trcnimcnt . — Po.st operative treatment is routine except that 
continuous bladder drainage is maintained for at least six days. Wlien dis- 
continued, careful precautions must he taken to be sure that subsequent overdis- 
tention docs not occur. IVIost patients arc able to void after the seventh day. 
Then a cheek is made for residual urine every twelve to twenty-four hours, 
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I-S or .lust as soon as slie bogins 1o notice a sliglit pressure or discomfort in 

liliS j 

Discussion 

1. The first patient in this series had dovelo])cd an enlej-oeeJe fifteen months 
after operatioji. Two small incisional heniias were noted six and one-half years 
later, Init the defects in the anterior rectus sheaths were intact. She was 
tahen to the operating room again. At this time the entei-oeele, which had 
now been ])resent fo}‘ abnosi six yea)-s, was corrected by obliteration of the 
cul-de-sac. ^Jhe bladder was still situated snugly beliind the sj'mphysis. The 
vagina had become intimately ineoi-porated into the bladder -wall by adhesiojis 
so dense that identification of the upper third was almost impo.ssible. The 
fascial strips were intact and iunetioning. The.y were not .stretched or 
elongated. On the eonirnry, thc.v had been reinforced considerably b.v hhrous 
ba7ids of postopei’atiA’c adhesiojis between the nnicrior abdojninal wall and 
that part of the superior wall of the bladder that Avas immediately ad.jaeent. 
The .sti-ip on the left Avas difficult to identify because of the density of the 
adhesions. It Avould have been impossible to displace llie bladder had Ave 
wanted to. The anterior A\'all and dome of the bladder As’ere in normal position 
in 3’elation to the pubovesical .space and the lower abdominal Avail. 

2. We iiOAv prefer to suture the vagina to the fascial stn'ps, wlienever pos- 
sible (Fig. 9). The '^cro.ssed-snspender support" can thus be applied more 
cffcctiAmly to the base of the bladder and the nrcleral .-junctions (Fig. 12) than 
Avhen it or the ends of the strips arc attached to tlie postci’ior Avail of the A'agina 
(Figs. 9, ULSets A and B). After .snspen.sion of the bladder is completed, the 
anterior AAmll and cuff of the A'agina are .sutured to the poslerioi* aspects of each 
strip Avith interrupted catgut sutures (Fig. 9). If additional fastening seems 
advisable, the vault may be .stitched to the bladder musculature, using one or two 
interrupted suture.s of fine catgut (Fig. 9). This Avas done on one of our patients 
in Avhom bladder function Avas not affected. 

3. Ventral fixation of the vagina Avas performed on the first patient be- 
cause the tube Avas long, thin, and relaxed (Fig. 4). 2loreover, it wa.s decided 
to minimize the pull on the strip.s until a period of observation Avould permit 
consideration of the advisability of increasing tlicir load with that part of the 
vagina situated above the level of the sacrouterine ligaments. Obliteration of 
tlic oiiMe-sae was not done on tliis patient until six years later (Figs. 2 and 4). 

After tiftoen nwntits of ollservalion, during tvliicli time (lie fascial strips 
wore apparently unaffected by prolonged periods of inerea.sed strain and pres, 
.sure, iFwas dieided to employ llie .same principle again with modifications 

*'^’®4^0Mitcration of llie eiil-de-.sae (Fig. 7 ) was ciisidered essential in file 

4. Obmei at patient bad acquired a well-fleveloped po.stcrior 

second patient months after operation (Fig, 4). She 


vao-inal Avail hernia 
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liacl no rectoeelc because a colpopci-ineal I'cpaiv bad been pcribrined wlien the 
iiterns was 3-cinoved and slie still had a g'ood I'csult (Figs. 2 and 4). The 
second iDatient liad a small rectoeelc but no cnteroeele; therefore, a eolpoperineor- 
rbapliy; was done first under local infiltration anesthesia. Then the abdomen 
was opened under general anesthesia and the operation herein described was 
performed (Pigs. 12 and 9), including obliteration of the peritoneal pouch of 
Douglas (Figs. 7 and 8). 

5. Approximately six years have elapsed since the second operation, dui‘- 
ing which time this x^rineiple has been u.sed in five additional cases. In one 
patient the distal ends of the fascial strips were approximated to the vagina 
after the “ eroksed-suspeiider support'' had been applied to the bladder (Pig. 9, 
inset B). In another the “support” was applied to the posterior vaginal wall 
while the ends of the strips were carried dovni to the ureterovesical juiietions and 
sewed to the adjacent bladder musculature (Fig. 9, inset A). In the other three 
the vagina was sewed to the fascia .and bladder musculature (Fig. 9) after 
vesical application of the “support” and strips (Fig. 12). We now have four 
eases in this latter category, one of each in the second (Pig. 10, insets A and B), 
ajid one, the first, in the ventral fixation group (Pigs. 4, 13, and 14). 

6. Because we appreciate the fallibility of any operation for vaginal pro- 
lapse that has not been subjected to long periods of follow-up observation, wo 
have refrained from previous publication of this method. We do so now, only 
with the hope that it will be used b}’- others who will help to discover its defects. 
We agree with Miller,^® that “in all new and untried procedures there are faults 
to overcome and minor difficulties to be ironed put. ’ ’ 

7. The oi^eration was performed for the first time over seven years ago. 
To date we have a series of seven patients in vdiom this principle has been used 
for the treament of complete prolap.se of the vagina and bladder follovung 
hysterectomy. 

Summary 

Seven Cases Are Available to Bate . — 

Case 1. — Operation, 1910. Support to bladder. Ventral fixation of vagina (Figs. 32 
.and 13). Po.sterior vaginal ryall Iiernia developed fifteen nionlli.s laler (Fig. 4). I’n'o small 
incisional hernias discovered six years later. Otherwise result good (Fig. 2). 

Second operation, 3947. Closure of cul-dc-.^iac for treatment of entcroeele. Repair of 
incisional hernias, Re.sult good to date.- 

Ca.se 2. — Operation, 3943. Support to bladdei-. Ynq;ma .sewed to .strips. Cul-de-sae 
closed (Fig. 9). Still being observed. Result good to date. 

Case 3.* — J. B. Operation, 3942, Support to bladder. Strip ends to posterior vaginal 
wall (Fig. 9, inset P). Gul-de-sae closed. Result good after nine montlns. No contact since. 

Case 4.* — R. G. H. Operation, 1943. Support to bladder. Vagina sewed to .strip.s 
(Fig. 9). Cul-do-.Bac closed. Good result after three months. 

Contact rc-eslablishcd three years later. Result .still good to date. 

Case 5.* — R. G. H. Operation, 1943. Support to vagina. Strip ends to bladder. (Jfig. 
9, Jnset A.) Result good after 3 months. No contact since. 

Case G.^ — M. F, Operation, 3944. Support to bladder,' Vagina to strips (Irig. 9). 
Cul-de-sac closed. Good result after four months. No contact since. 

Case 7. — Operation, 194G. Support to bladder. Vagina to strips (Pig. 9). Cul-de-.'-ac 
closed. .Still being observed. Result good to date. 


‘Performed wliile in the A.A.P. Armed Services. 
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^ Adcliiioiuil cases and lon-cr period.s ol obsei'v'atioji will be nece.ssarr beiorc 
conclusive cvidcuee can be .sub.stanijated. 
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Discussion 

DB, NOBMAN P. MILLEB, Ann Arbor, Mich. — ^Br. Fletcher has described and 
olTered for our consideration a new operation for tiic correction of complete inversion o£ the 
vagina and its concomitant eystocelo following hysterectomy. TJiecr are a number of oper- 
ations for the correction of this condition such as ventrofi-xafion, LePort colpocleisis, correc- 
tion of the eystocclc eulorocole, plus vaginopexy, none of which is entirely satisfactory. Al- 
though I have not u.sed Br. Pletchcr’s technique I am impressed by his reported results and 
the potentialities of his operation. 

Since muscle is a basic element in support, it is odd that vaginal inversion .should 
occur, even though rarely, if, during hysterectomy, the musculofascial paravaginal tissues, 
the cardinal, round, and sacrouterine ligaments, are called upon to give support to the re- 
maining cervix or vaginal apex. Perhaps failure to use tlic.se structures accouns for the 
occasional vaginal inversion encountered. IVhatcvor its etiology, however, the condition 
does occur and Br. Pletchcr has advocated the use of fascial strips taken from the rectus 
sheath as a means of providing support for the bladder and vagina. 

In the past the use of fascia has not played a prominent part in the correction of gyne- 
cologic conditions. Perhaps wo have overlooked a useful source of support with which we 
may achieve permanent relief for some of the gynecologic relaxations. The use of fascia 
in the management of urinary Jneontineuee repre.sents one application and now this operation 
gives us another field of fascial u.sefulness. Just how long transplanted fascia continues 
functional remains to be determined. Dr. Elctehev's observations in this connection have been 
favorable Others have reported permanence of transplanted fascia. iWy own experience in 
this connection has not conmneed me of its durability. In several patients treated for 
urinarv incontinence by means of fascial transplant, I have failed to find the fascial strips 
some years later at the time of rooperation for the original symptom. Donbtle.ss, time and 

further e-xperienee will answer this question. , , , 

■ n. Eletcher has emphasized the importance of differentiating between rectocele and 
. n in mtients with inversion of the vagina. The desirability of ■ eliminating the 
cSdTsac of Douglas at the time of operation also seems entirely logical and sound. 
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It is interesting to note tliat in spite of the fact that this operation is primarily a 
bladder support, no disturbance of bladder function is reported. 

In studying the diagrams of the operation I am not convinced that the excellent draw- 
ings correctly illustrate the ‘final result. Thus, if Fig. 4 illustrating the result fifteen months 
after operation actually portrays the end result, then I fail to see how or why the vagina or 
bladder are supported. Collapse of the bladder in Fig. 4 would seem to permit descent of 
bladder, vagina, and cul-de-sac. Since Dr. Fletcher’s results with this operation have 
been satisfying to him, I take it Fig. 4 does not correctly illustrate the postoperative rela- 
tionships. 

In his present technique Dr. Fletcher uses fascial strips from the rectus sheath approx- 
imately 3 cm. apart. Fascial strips taken much further apart, as from the external oblique, or, 
more easily, as a transplanted strip of fascia lata, would, it appears to me, make for vastly bet- 
ter support. Thus, a strip of fascia lata extending from one internal inguinal ring to the other 
paralleling the subperitoneal course of the round ligaments would provide good support and 
offer the added advantage of permitting an entirely normal direction to the supported vagina 
without the possibility of interfering with bladder function. I hope Dr. Fletcher will consider 
this variation in some of his future cases. 

To me this has been an interesting report and the author deserves much credit for his 
originality in conceiving the technique and for his restraint in waiting seven j’ears for reason- 
able proof of adequacy before recommending it for our consideration. 

DR. FLETCHER (Closing). — Obviously, the drawings were made primarily to illustrate 
the principle involved. To do this it was not pos.siblo to include all technical details in some 
of the pictures. For instance, the ‘ ‘ crossed-suspender support” is shown situated higher up 
on the bladder than it actually is when the bladder is not distended. 

Four of the patients in this series are still being observed. One was followed for three 
months, another for six months. A third was seen three months after operation and then lost. 
Contact was re-established three years later. She still has a good result from the operation 
performed in 1942. 

The extent to which the procedure can be accurately evaluated still has to be established. 
We are trying not to be too enthusiastic. We do not see this type of case very often, but 
eventually we hope to have the opportunity to accumulate a sufficient number of patients to 
warrant careful evaluation of the principle of “crossed-suspender support” for what it is 
actually worth or not worth. 



'Cesarean section in Detroit during I946-a comparison 

WITH 1925 AND 1930- 

JfAKOt.I) C. i'\fACK, AXI) K. S. .SlDJur.L, If.];., DktkO/T, 

fFrom irnync VnircMly College of Medicine) 

p)Rh\]OU.S .sludic.s of llic ('t‘.sai-c;m .sedions porfornicd in Detroit wliidi 
1 were made by Welz’ and .Seeley'- foi- the years j925 and 1930, luspcdivciy, 
.sJiowed a marked rcduelion in mortality during tlic intervening five yearn. 
Dj view of tile .steady decline in maternal moHality and tlie great improvement 
in the rc.sults of surgeiA' in recent yeans, an analysi.s was made of ce.sarean .sec- 
tions jieifoimed during 194:), to determine the I’c.sults of ahdoniinal delivery in 
ilm city as compared to fifteen and twenty year.s ago. It was hoped tliat such 
a study would throw light on the means for further impi’ovemmit. 


In Detroit thei-e wime 36,100 live births for the year IDl;'), 32.634 during 
1930, and 32,054 in 192o. As seen in Table T, there wa.s a marker? increase in 
the proportion of hospital deliveries during the twenty yeai-.s. This change 
should be taken into account later when the comparative incidence of ce.sarean 
.section for the individual lio.spitals in the difi'erent period.s fs con.sidercr?. Table 
I also shows the deaths for the three poilod.s, with noteworthy reduction in both 
7natemal and infant mortality rate.s. 


'I’aiu.t: I 


tosr) i 1930 ! UM:', 


Live birtlis 

:i2,(ir,4 

22,204 

20.100 

Total hirtlis 

.Wtr, 

24.007 

87.028 

jBirth rate 

2r,.T 

20.0 

21.4 

Eirth.« in liosjiilnls 

22.2% 

44.5%, 

04.2%, 

Maternal ileatlis 

210 

215 

5H 

!^^aterDal iToafU rate 

c.s 

0.0 

1.0 

(per 1000 live birt!i.«) 

Infant ilcath Tate 

SO.l 

04.7 

22.0 

(per 1.000, under one vccir) 


202 

1,000 

CcHnreim .section.? 

J.54 

Frequency 

Maternal tleat]i.« 

J in 217 

20 fi:i%) 

] in 107 

0 (4.4%) 

1 in .17 

8 (0.8%) 

Infant dcatJi.s 

17 (11%/ 

20 (12.8%) 



In the same Table I are given the actual numbez-s of ce.sarean s-ee1 ion.s for 
vnnrs 1995 1930 and 194:5: as well as the frequency among the total number 
f i;iS 54feh thL figiu'cs Vepre.sent. It will be noted that this fmiuency 
1 mrrns _ , , - .p .... eesai'can section was employed nearly .si.x times 

1925 * It ‘is equally remarkable, liowevcr, that the mortality rate 
often as ™ f f;''.,qiVwas S one-sixteenth that of 1925, and le.ss than one- 
iflh ofTS to 1930 Aelually, tl'c MU , loath rate tor .iiKlomto,il del, very tras 


»Kead before the Central Association of Ob.-tetrician.s an.1 Gynecolonists on Oct. J-O., 
diuisville. Kj.'. 
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only sliglitly greater tlian the official maternal death rate fifteen and twenty 
years before. PTowever, dne to the great reduction in the general maternal risk, 
it is still five times tlie over-all inatei-nal mortality for 1945. On the other hand, 
the infant death rate for cesarean .section showed only moderate reduction. 
These differences will he subjected to further analysis later. 

Table TI shows the variations in the incidence of cesarean sections for the 
hospitals with 1,000 or more deliveries in 1945. There is also an intere.sting 
comparison with the figui'cs, whei-c available, from the re])oi-1s of Welz and 
Seeley. The rather general tendency toward an increase reflects the trend for 
the city as a whole. 


Table II. Chs-Mikax Section Incidence in Eabgei: Hoscitaes (1,000 ok iWoke 

Dei.ivekies) 


HOSPITAL 

CODE NO.* 

1925 1 

(WELZ) 1 

3930 

(SEELEY) 

1945 

16 

1 

ill 

206 

1 

in 203 

1 

in 78 

(1.2%) 

6 

1 

in 

62 



1 

in 75 

(1.3%) 

12 

1 

in 

142 

3 

in 247 

1 

in 70 

(1.4%) 

4 

1 

in 

73 

1 

in 93 

1 

in 65 

(1.5%^ 

3 

1 

in 

471 

1 

in 160 

1 

in 47 

(2.1%) 

7 

1 

in 

97 

1 

in 63 

1 

in 45 

(2.1%) 

15 



— ^ — 



1 

in 40 

(2.4%) 

19 

1 

in 

24 

1 

in 74 

1 

in 37 

(2.7%) 

9 

1 

in 

30 

1 

in 32 

1 

in 34 

(2.9%) 

17 



* — _ 



1 

in *34 

(2.9%) 

8 A 



_ 



1 

in 28 

(3.5%) 

38 

1 

in 

34 

1 

in 34 

1 

in 27 

(3.7%) 

8 

1 

in 

31 

1 

in 52 

1 

in 21 

(4.6%) 

21 

1 

in 

206 

1 

in 45 

1 

in 13 

(7.4%) 


*Ofncial Code Number, Detroit Deiiartmcut of Healtli. 


In Table III are shown the incidences of the difterent ty])es of abdominal 
delivery vdth their mortality rates tvhere available. The superiority of the 
low cervical operation over the classical type seems to be rather clearly dem- 
onstrated in 1945 as in the previous studies. 


Table III. Types op Cesarean Section 


incidence mortality 


I 194:5 I 3925 | 1930 ( 1945 

Classical 350 (35.0%) 13.3% 7.6% 6 (1.71%) 

Low cervical 586 (58.0%) 9.0% 0.0% 2 (0.34%) 

Cesarean-hysterectomy 28 (2.8%) 9.0% 0 

Extraperitoneal 12 (1.2%) • 0 

DnhnowTi 21 (2.1%) 0 


In Table IV tlie hospitals are li.sted according to the number of deliveries 
in 1945 as follows: 2,000 or more; 1,000 to 1,999; and less than 1,000. Interest- 
ing and, in some instances, significant are the data concerning the general ma- 
ternal mortality rate, the incidence of cesarean section, and the mortality with 
abdominal delivery in the different classifications. In the two groups consisting 
of the larger maternity ho.spitals the re.sults are quite comparable and are defi- 





.^lACJC AND STDDALL 


A»ti. J. Ob’l . fv Gyiicr, 
joly. 1948 


nitely suporiar io ihosc of the snialJcJ- Jiospilals. For the latter, Jiowcver, it 
should he noted ilr.d (he rn/i/crnnJ inorfaJity would appear as 2.6 per 1.000 five 
births if Detroit, JJeeeivinj,^ Ilo.spital (No. 40) wei-c eliminated. This seems 
.iustifiable sinee Keeeivitiir has uo niatej-nity sei-vice, and only extremely ill, or 
otherwise uiitj-ansfeJ-ab/e, emergency obstetric eases are admitted. .Aloreover, 


'J'Aimr: IV. iNcmn.vci: or (>:s.Ai:f;AN SncTio.v, Gn.vKCAa JfATfai.xAr, ^foiiTAWTV, and Ck-saukan 
S acTiON Moiitauty Accouai.vo to Size or ]^L\Tia'.xiTy Service 


no.si’JTAE coiJi: 1 

LIVE 

AfATEII.VAL 

CE.SAREA.V .SECTIO.V.S 

6 < 

IIIRTllS 

DEATHS 

NUMUER 1 I’ERCE.VTACE J DEATJLS 


8 2,021 0 94 

n 2,274 2 GC 

21 2,953 1 219 

IG 3,130 1 40 

15 3,619 0 90 

Total 33,997 3G 509 

B. 1,000 to 1999 birthf; (I^Iatonial Ocutli rate: 3.1 per 3,000 
'-'Jf poo 2 32 

(> 3,200 2 30 

32 3,271 4 IS 

3 3,327 1 28 

4 3,431 1 22 

7 3,554 0 34 

18 . 1,083 0 01 

39 1,739 2 47 

8A 3,820 2 Oo 

Total 13,130 24 323 


C. Less than 1,000 births (Maternal death rate: 3.4G per 3,000 

35 I 0 0 

40A 100 

34 12 0 2 

38 14 0 0 

30 3G 0 1 

- 31 20 9 9 

40 33 0 0 

41 43 0 0 

20 GO 0 1 

fi »' ? ? 

22 330 1 ' 

33 361 3 i 

25 272 3 g 

24 220 1 

11 529 2 oO 

ii Qoo 0 ^ 

23 o ? 

30 589 2 

14 420 1 

20 fgl ‘i 48 

26 552 1 ' ? 

5 ■ 534 0- I 

.o 612 1 ? 

=^1 sg ° jil 

gso : 


4.6 

2.9 

7.4 

3.2 

2.4 
3.G 

Jh'e hirtb.c) 
2^9 
1-3 

3.4 

2.3 

1.5 

2.3 
3.0 
2.7 

3.5 

2.5 

live 3jirtli.s) 
0.0 
0.0 
16.0 
0.0 

6.4 

45.0 
0.0 
0.0 
l.G 
0.0 

5.3 

2.4 

0. 7 

5.5 

9.3 

1. G 
0.5 
2.8 

1.0 
.9.6 
0.54 
0.9 

1.3 
0.34 
0.47 

2A ' 


0 

0 

1 

1 

0 

2 (0.39%) 

2 

0 

0 

0 

0 

0 

0 

0 

0 

2 (0.62%) 

___ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

1 

0 

0 

4 (2.38%) 


8 ( 0 . 8 %) 
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the large number of serious abortion and ectopic pregnancy cases admitted ac- 
counts for deaths which are not truly obstetric but nevertheless (according to 
Department of Health statistics) are counted in the maternal mortality. On 
the other hand, we found no defense for the fact that three of the four cesarean 
fatalities ascribable in whole or in part to cpiestionable indications or treat- 
ment occurred in these small hospitals. It is significant to note that only 9 
(36 per cent) of the 25 smaller hospitals conformed to the standards of the 
American College of Surgeons. The importance of proper standards for ma- 
ternity care is shown b}'- the fact that the mortality rate for cesarean section 
for all 23 approved hospitals, regardless of their size, was 0.56 per cent for 887 
abdominal sections, whereas the death rate for those not approved ^vas 2.65 
per eent._ In other words, 37.5 per cent of all cesarean deaths for the entire 
city occurred in the 16 small, substandard institutions where only 11.3 per cent 
of all cesarean. sections and 13.3 per cent of all deliveries took place ! 


Table V. Indications as Given for Cesareak Sections in 1945 


Cephalopelvic disproportion 


261 

Repeat sections 


1G6 

Hemorrhage 


164 

Placenta previa 

109 


Abruptio placentae 

55 


Contracted pelvis 


123 

Gen. contracted 


71 

Plat 


6 

Funnel 


13 

Fractured 


1 

"Subluxation" 

1 


Unclassified 

31 


Toxemia 


73 

Eclampsia 

18 


Pre-eclampsia 

lo 


nephritic 

3 


Hj’pertensive 

1 


Unclassified 

3G 

46 

Dystocia 

10 

"Prolonged labor" 


Inertia 

14 


Contraction ring 

2 


"Rigid cervix" 

2 


"Pelvic dystocia" 

18 

30 

Conditions of perineum, vulva 
vagina, cervix, uterus 

1 

Previous plastic 

13 


Previous myomectomy 

2 


Double uterus 

2 


Double vagina 

1 


Stenosis of cervix 

4 


Rectovaginal (istiila. 

• f 


Atresia, vaginol 

2 


Prolapse 

1 

1 


Infected jKiriin'um 


Condyloma ta 

3 

22 

Pelvic Uimnrti 

10 

Ulerine llln'olds 


Ovarian cyst 



Ifnthdined 



DnUnown 



ini.s.sing 

I'il/’elivci” 


JMalpresentation, malposition 
Transverse 
Brov- 
Pace 
Breech 

Transverse arrest 
Undefined 
Feta] indications 

"Fetal distress" 
Monstrosity 
Hj’drocephalus 
Triplets + intestinal 
obstruction 
Prolapsed cord 
Ruptured uterus 
Abdominal pregnancy 
Miscellaneous 

Elderly primipara 
Previous stillbirth 
Diabetes 

Arrested tuberculosis 
Hj-perthyroidism + heart 
disease 

Psychoneurosis 
Postpolio, paralysis 
"Spastic condition" 

‘ ‘ Bleeding tendency ’ ’ 
Gangrene mesenteric gland 
"Kidney infection" 
Pulmonary carcinoma 
Rh negative 
Heart disease 
Multiple sclerosis 


21 

12 


(0 j/ost/iiortem ce.sarean sections not included) 


5 
1 
3 

6 
3 
3 

3 

1 

1 

1 

1 


21 

G 

5 

4 

1 

1 

1 

1 

1 

1 

1 

1 

4 

2 

1 


21 


7 


2 

1 

51 


33 
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1 i DKlications, as given for l.hc ],00() seel ions pcrfoi-jned in 1945, are 
eJassined in lable V. The validity of ilie indieations could not be subjected to 
close scrutiny since, in most inslances, llie data were fimiislied by the hospitals; 
and, where data were olitained by ns from personal inspection of hospital 
lecords, salient features establishing the diagnosis and indications were at 
times lacking. 


Notwithstanding evident extension of indications over former years, to 
include such new entities as “Rh negative.” a conpiarison of the major rea.sons 
Jor ce.sareaii section with those given in 1925 and 1930 .shows less propoitioiial 
variation than had been anticipated. This comparison is given in Table VI. 


TAnr.K VI 



1 1925 

1 1930 

1 

1945 

Cephalopelvic rli.sproporlion (incliuliiig 
contracted pelvis and dvsfoc'ia) 

48 (31%) 

85 (42%) 

430 

(43%) 

Repeat section 

27 (18%) 

34 (17%) 

300 

(17%) 

Hemorrhage (placenta previa, ahniptio) 

17 (11%) 

25 (12%) 

304 

(10%) 

Toxemia 

20 (37%) 

10 ( 8%) 

73 

( 7%) 

All others 

30 (23%) 

43 (21%) 

307 

(17%) 


In each of the tlirce series, “cephalopelvic disjiroportion ” (including the 
various types of “contracted pelvi.s,” whether or not jiroved by adequate te.st 
of labor or pelvimetry) was the most common reason for section, representing 
31, 42, and 43 per cent, respectively. The steady increase in frequencj’' of this 
indication suggests a growing tendency to resort to early section in instances 
of actual or suspected dystocia. In .spite of the growing use of sections, the 
proportion of cases subjected to “Repeat section” remains at a surprisingly 
constant level of 18, 17, and 17 per cent, respectively. In 1925, toxemia 
(uicluding eclampsia, pre-eclampsia, and cardiovascular-renal disease) was the 
third most frequent indication (17 per cent), whereas in 1930 and 1945 this 
indication had dropped to fourth place with 8 and 7 per cent each. In 1925 
and 1930, hemorrhage (placenta previa and premature placental separation) 
accounted for 11 and 12 per cent of all sections. In 1945 this indication had 
risen slightly to 16 per cent of all sections. Miscellaneous reasons comprised 
23, 21, and 17 per cent. 

While some proportional differences among the major indications for cesar- 
ean section are noted .since 1925, it is evident that a numerical increase in sec- 
tions for all causes took place in 1945. Table VII shows a surprising uniformity 
in the practice of the three hospital groups (classified according to size) with 
respect to cesarean .section for “cephalopelvic disproportion.” The greater fre- 


Tabi-e Indications Accokding to Size of Ho.spitai.s 



1 2,000 OR MOKE 

1 BIRTHS 

1,000 TO 2,999 
BIRTHS 

lr,E.S.S THAN 3,000 

1 BIRTH.S 

Cephalopelvic disproportion (including 
contracted pelvis and dy.stocia) 

Repeat section 

Hemorrhage 

Toxemia 

All others — 

219 (4.3.0%) 

98 (19.2%) 

83 (10.3%) 

28 ( 5.5%) 

81 (15.9%) 

1.39 (43.0%) 

0.3 (19.5%) 

01 (18.8%) 

25 ( 7.7%) 

.35 (10.8%) 

7.3 (4.3.4%) 

0 ( 3.0%) 

21 (12.5%) 

19 (11.3%) 

49 (29.2%) 
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(luency of “Repeat section” in the two larger groups of maternity services sug- 
gests that such cases drift to the hands of specialists. On the other hand, the 
greater proportion of sections for “hemorrhage” in the larger hospitals and 
the greater percentage of sections for “toxemia” and miscellaneous causes in 
the smaller ones may indicate some differences in attitude toward the manage- 
ment of these complications. 

IMost striking in the several contrasting features of the three time periods 
is the phenomenal reduction in the cesarean death rate. In 1925 there was 
an appalling maternal mortality of 13 per cent, which in 1930 fell to 4.4, and 
in 1945 to 0.8 per cent. The 8 maternal deaths of 1945 and their salient clinical 
features are summarized below ; 

1. Primipara, white, aged 24 years. - Pregnancy near term complicated by massive 
edema of the vulva and lower extremities; 30 pound weight gain; hypertension and albu- 
minuria. No improvement after intensive medical treatment in the hospital for seven days. 
Low servical cesarean section under spinal anesthesia was followed by immediate postoperative 
shock. Death occurred in one hour and forty-five minutes despite blood transfusion, glucose, 
plasma, etc. Premature fetus, weighing 3 pounds, 10 ounces, survived. Autopsy: marked 
anasarca, focal liver necrosis, hemorrhage in abdomen. Cause of death: severe, fulminating 
pre-eclampsia with postoperative shock. 

2. Primipara, white, aged 27 years. Pregnancy at seven months was complicated by 
headache, dyspnea, edema, albuminuria, and mild phlebitis. There was no improvement under 
medical management in the hospital during three weeks. Blood pressure rose from 154/90 
to 212/140. Low cervical cesarean section under general anesthesia. Premature infant died 
in twenty-four hours of pulmonary atelectasis. Good postoperative recovery with fall of 
blood pressure to 134/100. Death from pulmonary embolism on sixteenth day following dis- 
charge from hospital. Cause of death : pulmonary embolism. 

3. Primipara, white, aged 29 years. Classical cesarean section twenty-four hours after 
rupture of membranes and prolonged labor associated with unrecognized face presentation. 
Peritonitis and adynamic ileus evident before operation. Infant weighed 8 ^■ pounds; lived. 
Death on fifth postoperative day from peritonitis, despite intestinal intubation, penicillin, 
oxygen, etc. Cause of death: peritonitis. 

4. Multipara, Negro, aged 32 years. Entered hospital at term with severe bleeding 
which continued for twenty-four hours and resulted in shock. Classical cesarean section was 
performed under general anesthesia while in shock. Death occurred at conclusion of opera- 
tion. Uterus filled with blood; fetus stillborn. Inadequate preoperative transfusion; 250 
c.c. blood, 1,000 c.c. plasma, 500 c.c. glucose given during operation. Cause of death: prob- 
able premature separation of the placenta with exsanguination. 

5. Primipara, Negro, aged 27 years. Normal pregnancy at term. Hospital chart 
could not be found. Attending physician stated that “nausea, vomiting and exhaustion” 
ensued after labor of tliirty-six hours. Classical cesarean section was performed under spinal 
anesthesia. Death occurred on fourth postoperative day. Cause of death unknown. 

6. Primipara, white, aged 20 years. Normal pregnancy. Classical cesarean section 
five hours after admission to hospital with ruptured membranes in active labor. Section in- 
dicated by “lack of progress.” No evidence of pelvic contraction or disproportion. In- 
fant weighed 7 pounds; lived. Rising postoperative temperature despite penicillin, blood 
transfusions, etc. Death on tenth postoperative day from peritonitis, septicemia, and wound 
infection. Autopsy: generalized peritonitis; necrosis of endometrium. 

7. Multipara, white, aged 32 years. Classical cesarean section for placenta premia in 
eighth month, complicated by severe bronchial asthma. Infant stillborn, anencephalic monster. 
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Death on cighfli po.slopeialive tlu.v. Anlops}': bronchicecta.sis, broncliopneiimonia, mitral 
slcnosis, pericardial and pleural ctTuF-’ioii ;* chronic adhesive pericarditis. 

8. Atulfipara, white, URcd .'59 years. Pregnancy at term. Weight 200 pounds. Entered 
hospital witli hypertension 18-j/320 to 200/1.1C), albuminuria, glj'co.suria. Fetal heart tone-s 
absent. Iniiuediato classical cc.sarean section under ether anosthe.«ia; cyanosis and fibrillation 
dining operation. Stillborn fetus weighed 10 pounds, 3 ounces. Death on seventh postoper- 
ative day ascribed to pulmonary embolus and associated "heart disease, nephritis, and dia- 
betes. ’ ’ 


It is evident from a cursory analysis that poor judgment and disregard 
for indications and contraindications contrilmled to at least two of the deaths 
(Oases 3, 4) and that there was questionable justification for cesarean .section 
in two otliers (Cases 5, 6). It is pertinent to note tliat .six of the eight deaths 
occurred in hospitals without well-organiaed obsiotrie staffs. Assigning the 
deaths according to tlie obstetric complication wliich formed the indication for 
abdominal delivery, it is evident tliat toxemia is still the most serious. Among 
73 patients sectioned for toxemia, there were three deaths (4.1 per cent). Pla- 
centa previa and premature placental separation were associated with two deaths 
in 164 eases treated section, although it is evident that in one of these cases 
(Case 7) cardiac and pulmonary disease were responsible for the fatal outcome. 
Infection was the final cause of death in two of eight fatalities. No deatlis 
occurred in 166 elective sections performed because of previous section, in 384 
ascribed to cephalopelvic disproportion, or in the 46 following dystocia of var- 
ious types, exclusive of that associated with malpresentation. 

Accurate information is not available concerning the causes of fetal deaths, 
nor of the maternal states ro,sponsil)le for the cesarean sections followed by 
fetal I0.SSCS. Of the 78 infant deaths, 28 (35.8 per cent) are ]^lo^vn to have 
been stillborn, and 25 (32.0 per cent) died neonatally. Thirteen (16.6 per cent) 
were premature. No data are available concerning twelve. , Of the stillbirths, 
three were nonviablc monstrosities. Five fetal deaths were attributed to eryth- 
roblastosis. 

Discussion 


This comparative analysis of cesarean section statistics for the City of 
Detroit during a span of twenty years shows a noteworthy improvement in 
maternal mortality, as well as a striking cliange in thought and practice. The 
steady rise in hospital confinements to a point where, in 1945, less than 6 per 
cent of obstetric patients were delivered at home indicates an important change 
in attitude on the part of the public concerning the importance of ho.spitaI 
facilities for childbearing. The fact, moreover, that 75 per cent of deliveries 
occurred in the larger and, for the most part, better organized maternity services 
further attests to the better judgment of the majority of patients in seeking 
o'ood obstetric facilities. This is borne out by tlie fact that the over-all materaal 
mortality of these service.s (1.1 per 1,000 live births) was lower than that of 
rhn a whole, and only one-third as great as that of the .small hospitals 

which cared for I9.i per cent of the total births for 1945. As was stated above, 

Q till. smaller ho.snitals conformed to the standards of the American College 
L lurecoL oX 13^ por cent of tl.e total birtha for the eity, or 14 per cent 
2 hStal* births occurred in substandard institution.s. The mortality rate for 
SolServ also cxecoclcd that of the larger mater, „ty services. 
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prising 75^ per cent of all deliveries and 83.2 per cent of all cesarean sections 
performed), the incidence ranged from 1.2 to a high of 7.4 per cent, the aver- 
age being 3.0 per cent. In a recent compilation of cesarean section statistics 
from the literature, Eeis and DeCosta'* estimated an average incidence of 3.42 
per cent, a figure somewhat higher than the over-all incidence for Detroit of 2.77 
per cent in 1945. Eeis and De Costa’s series includes the results of highly 
specialized clinics as well as those derived from city and state surveys. Prob- 
ably a better concept of the over-all picture can be obtained by comparing only 
community statistics. We have, accordingly, compiled published reports from 
other cities and states and have arranged them in two groups representing 
earlier and more recent reports, since it is evident that increasing incidence and 
lowered mortality are now the universal trend. These statistics are summarized 
in Tables VIII and IX. 

As shown in Tables VIII and IX, the average annual incidence in five sepa- 
rate communities from 1921 to 1936, inclusive, was 1.56 per cent, whereas, from 
1937 to 1945, this had increased to 2.84 per cent, a figure which is practically 
identical with that for Detroit in 1945. The highest incidence of 4.07 per cent 
in Oaldand (and in Los Angeles, as .shovm in Lazard’s report cited by Eeis and 


TABbE VIII. Cesarean Section Incidence and Mortality During Years 1921-1936 


AUTHOR 

LOCALITY 

years 

total 

births 

NO. 

CESAREAN 

SECTIONS 

INCIDENCE 

PER- 

CENTAGE 

CESAREAN 

SECTION 

DEATHS 

MORTAL- 
ITY PER- 
CENTAGE 

KeetteP 

Wisconsin 


52,932 


1.64 

28 




1935 

53,794 

925 

1.73 

36 

3.89 



1936 

53,891 

1,022 

1.90 

33 

3.23 

Kings 

Now Orleans 

1921-26 

61,966 

300 

0.48 

47 

16.1 



1927-36 

92,936 

1,108 

1.19 

64 

5.9 

AVilliauisG 

Philudclpliia 

1931 

33,773 

601 

1.8 

38 

6.1 



1932 

32,093 

591 

1.8 

36 

6.0 



1933 

29,228 

583 

1.7 

23 

3.9 



1934 

29,751 

638 

2.1 

21 

3.1 



1935 

29,988 

703 

2.3 

32 

4.6 



1936 

29,652 

799 

2.7 

28 

3.6 

WeD.1 

Detroit 

1925 

33,480 

154 

0.46 

20 

13.0 

Seeley 2 

Detroit 

1930 

34,007 

203 

0.59 

9 

4.43 


Average 




1.56 


5.92 


Table IX. Cesarean Section Incidence and Mortality During Years 1937-1945 


AUTHOR 

LOCALITY 

YEARS 

TOTAL 

BIRTHS 

NO. 

CESAREAN 

SECTIONS 



MORTAL- 
ITY PER- 
CENTAGE 

Keettcl'i 

Wisconsin 

1937 

55,022 

1,021 

1.85 

35 

3.43 



1938 

56,213 

1,233 

2.19 

19 

1.54 



1939 

55,315 

1,221 

2.21 

27 

2.21 



1940 

56,110 

1,439 

2.56 

32 

2.22 

WilliamsG 

Philadelphia 

1937 

30,059 

811 

2.7 

20 

2.5 



1938 

30,739 

795 

2.6 

13 

1.6 



1939 

30,232 

857 

2.8 

11 

1.3 

De Normandiei Massachusetts 

1937 

63,988 

2,082 

3.2 

66 

3.1 



1938 

64,112 

2,216 

3.4 

60 

2.7 



1939 

64,340 

1,984 

3.1 

54 

2.7 



1940 

68,261 

2,312 

3.4 

41 

1.7 



1941 

63,266 

2,436 

3.3 

52 

2.1 

Lees 

Portland, Ore. 

1942 

8,547 

223 

2.60 

1 

0.45 

Bello 

Oakland 

1943 

7,147 

290 

4.07 

2 

0.68 


Detroit 

1945 

36,100 

1,000 

2.7 

8 

0.80 


Average 




2.84 


1.93 
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DcCosta) indicates a miicli more radical trend in California than in other 
widely dispersed centers quoted in the literature. The decline in maternal 
mortality from an average of 5.92 per cent in 1921-1936 to 1.93 per cent in the 
more recent reports reflects the general trend. The Detroit figure of 0.8 per cent 
IS surpas.sed only by the smaller series from Portland and Oakland with 0.45 and 
0.68 per cent, respectively. 


IndkaUom . — ^With the concomitant increased incidence of cesarean sec- 
tion on the one hand and the lowered mortality on the other, one might ivell ask 
whether too many sections are now being performed or whether too few took 
place in former years. To some extent, both questions can be answered in the 
affirmative. According to the findings of the Detroit Committee on Maternal 
Morlalitjq^^ at lea.st 20 of the 58 maternal deaths of 1945 were considered pre- 
ventable, and many of these might have been avoided by resort to cesarean sec- 
tion. At the same time, the indications for cesarean section were certainly ques- 
tionable in several of^ the eight fatal casas in 1945, as cited above. Granted 
that cesarean section in competent hands and under ideal circumstances has a 
low surgical mortalitj', it neverthcle.ss has a comparatively high obstetric risk. 
Consequently, it is still difficult to justifj' extremely high cesarean section rates 
for the usual cross section of private obstetric patients. Ill-defined indications 
(notably “disproportion” -without pelrimetry or adequate trial of labor) sug- 
gest an easy escape from potential difficulties for the ob.stetrician but Avith 
serious possibilities for the patient from the immediate sui’gical hazards and, 
in future pregnancies, from the dangers of ruptured uterine sear, repeat sec- 
tion, etc. 


According to Seeley's report, the primary factor leading to the lowering 
of the maternal mortality in Detroit from 1925 (Welz) to 1930 was decreased 
resort to cesarean section in eclampsia. Despite this lesson, there were eighteen 
sections for eclampsia in 1945, but with no deaths. In 55 other instances where 
sections were done in the presence of nonconmilsive toxemia there were three 
deaths. Two of these (Cases 1 and 2) seem to have been treated adequately 
(one too long, perhaps) by medical means without benefit, and the outcome 
could be considered as probably unavoidable, unle.ss one should take the extreme 
view of opposing cesarean section under any circumstance in toxemia. The 
third patient (Ca.se 8) wa.s sub.ieeted to immediate section in the presence of 
fetal death without any attempt at fii-st improving her serious condition by 
treatment. However, she survived the operation to die on the seventh day, 
allegedly of pulmonary embolism. 


Disregard of contraindications and overstepping the bounds of prudence 
were well illustrated, however, in the case of classical section (rather than 
cesarean-hysterectom 3 q or better yet, extraperitoneal section or vaginal de- 
livery) in the presence of evident infection after prolonged labor and ruptured 
membranes associated with an ivirecogmzed face pre.sentation (Case 3). It is 
noteworthy that cesarean-hysterectomy (28 eases) and extraperitoneal section 
M2 cases)' resulted in no fatalities, presumably under .somewhat similar circum- 
stances ’ Of the two deaths in 164 in.stanccs of hemorrhage, one (Case 4) can 
bo criticized on the grounds of .sheer neglect for failure to replace blood los.s 
aLql atdr1n“ patient approaching erite The other (Ooee 7) died as a con- 
Sonee ot puimonars. and eardioc complications and must be eonsidered non- 
sequence j. infoimiation was unobtainable. How- 

preventab e^ resulted from infection with 

rTS Ss?Scarion for tt infemention. Complete details of the other (Case 5) 
little .liistfficat on or information enough to que.stion senoasly the em- 

section after thirt.v-.six honra o£ exhanst.n- 
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labor. Tims, in four of eight deaths, there are reasons to believe that better 
judgment and more competent management might have prevented the fatal 
outcome (or the cesarean section) altogether. In spite of the general improve- 
ment in cesarean section mortality, it ivould appear, then, that with respect to 
the deaths which did occur the situation has not improved since 1930 when 
Seeley considered that three of nine cesarean section deaths of his series might 
have been avoided by better regard for indications and contraindications. One 
wonders how many more errors were ma.sked by antibiotics, chemotherapy, and 
the blood bank. Our information did not permit clarification of these points by 
a thorough study of morbidity, which, as Montgomeiy stated, is the “Mother 
of ]\Iortality. ” However, the analysis of the eight maternal deaths in 1945 
quite clearly demonstrates that further substantial improvement in results 
could have been obtained had indications and contraindications been better 
observed. 

Fetal Results. — It is regrettable that more detailed information concerning 
the fetal deaths was not available. Although the gross infant mortality in 
1945 shoAved a marked decline oati* the preceding periods, the fact remains (as 
pointed out by Acken^° and others) that the fetal mortality rate in cesarean 
section is definitely higher as a: whole than for vaginal delivery. The death rate 
in Detroit during 1945 for all infants under one year of age was 33.6 per 
thousand liA'-e births, whereas 78 infants Avere lost at birth or neonatally among 
the 1,000 cesarean sections — more than tAvice the city rate for the first year of 
life. The fact that 36 per cent Avere knoAAm to have been stillborn is further 
reason for questioning the belief that cesarean section offers the best chances 
for the child. Granting the possibilities in the argument of those favoring 
cesarean section that the operation is often done for serious conditions which 
threaten the life of the child as Avell as the mother (and also Avell before term) 
it is evident that the actual effect of abdominal deliverj’’ on the fetal welfare 
can be determined only by careful study of many cesarean sections from the 
standpoint of the child, as contrasted to results in vaginal delivery under com- 
parable circumstances. EATn should such an analysis shoAv fetal advantage in 
abdominal delivery, there remain certain features unfavorable to the ehild in 
cesarean section AA’^hich offer a major challenge. Acken and others have discussed 
the problem of anesthesia, anoxia due to blood loss, and some other factors. 

Summary 

In Detroit, during 1945, there AAm’e 1,000 cesarean sections, or one in 37 
births, as contrasted to 154 or one in 217 deliveries in 1925 (Welz), and 203 
or one in 167 in 1930 (Seeley). On the other hand, maternal mortality AAuth 
cesarean section for these series Avere 13 per cent in 1925, 4.4 per cent in 1930, 
and only 0.8 per cent in 1945. The fetal death rates for the same j'^ears Avere 
11, 12.8, and 7.8 per cent. The incidence of the operation during 1945 in the 
fourteen larger hospitals Avith 1,000 or more deli Aperies Amried from one in 78 
to one in 13 births, and, in most instances, the 1945 rates represented increases 
OA’’er those for 1925 and 1930, thus reflecting the general trend for the city as a 
Avhole. The loAv eerAueal operation had become the one most frequently employed 
by 1945 aiid, as before, shoAved distinct maternal advantage over the classical 
Dqje. Cesarean-hysterectomy and extraperitoneal section Avere onl 5 ’' forty in 
number but Avithout mortality. 

The hospitals Avere diAuded into three groups according to numbers of de- 
liA^eries as foUoAA^s; 2,000 or more — 5 hospitals; 1,000 to 1,999: — 9 hospitals; and 
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less than 1,000-— 25 liospitals. In the Urst two groups there were 13,997 and 
13,130 deliveries with a matei-nal mortality rale of 1.1 per 1,000 for ])oth. In 
tlie.se same two group.s, cesarean sections had incidences of 3,6 and 2.5 per cent, 
with death rates of 0.39 and 0.62 per cent, respectively. In the third group, 
thci’e were 6,946 deliveries in the 25 hospitals, \vith a general maternal mortality 
of 3.46 per 1,000, and a ce.sarean .section incidence of 2.4 per cent with 2.38 per 
cent deaths, Moreovei’, three of the four ee.sarean falalities aseribahle in whole 
or in part to questionable treatment occurred in these ho.spitals. 

The number of cesarean sections done for the various indications increased 
markedly in all important categories. Ilow’ever, the proportional variations 
remained remarkably constant except for the toxemias of pregnancy. Ce.sarean 
sections for these conditions had increa.scd from 26 in 1925 to 73 in 1945, but 
the.se figures represented a decrease from 17 per cent of all sections in 1925 
dowm to 7 per cent in 1945. The proportional and absolute increase under the 
heading “Miscellaneous” is explained in part by some new indications such as 
“Rh negative,” 

An outstanding feature, on comparing the thi-ee period.s, is the marked re- 
duction in cesarean .section mortality — from the appalling rate of 13 per cent in 
1925, to 4.4 in 1930, and dowm to only 8 eases or 0.8 per cent in 1945. In spite 
of this good record for 1945, there wms, however, good reason to believe, on the 
basis of the available data, that poor .iudgment and disregard of indications 
and contraindications •were largely responsible for t\vo of the eight deaths. In 
at least two others, the indications for abdominal delivery were highly que.s- 
tionable. Regarding the conditions for -which cesarean section -was done, the 
toxemia.s remain the most serious — ^three deaths in 73 during 1945. There 
wmre also two fatalities among the 164 operations for placenta previa and pre- 
mature separation of the placenta. No deaths oceun-ed in 166 elective sections 
performed because of previous cesai’ean, and none in the 384 done for eephalo- 
pelvic disproportion. 

Only a .few" details W"ere secured regarding the fetal deaths. Of the 78 
infants lost, 28 (35.8 per cent) are knowm to have been stillborn, and 25 (32 per 
cent) were neonatal deaths. At least 13, or 36.6 per cent, were premature in- 
fants. Three were maldeveloped, and five deaths w"ere attributed to erythro- 


)lastosis. 

This analysis of ee.sarean .sections from Detroit led to some interesting con- 
tusions, comparisons with other communitic.s, and other data as follow-s: A 
rise in hospital confinements during the tw-enty years to more than 94 per cent 
3 f the deliveries in 1945 w"as accompanied by a reduction in the general maternal 
mortality to 1 6 per 1,000 live births. At the .same time, there w-as an increase 
reSaln -lions from 154 in 3925 lo 1,000 in 1945 a poiecn.a-e 2J, or 
one in 37 birtl.s. This high incidence is m aeoord n.lh the average (2^4 per 
eent) obtained li-om the reecnt .slndies in various slates and eities, Phe Detroit 
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with a suhstaiitially lower over-all mortality. In these hospitals there was also 
a definitely liigher incidence of cesarean section, ]3ut again a very low deatli 
rate (0.48 per cent). In view of the markedly increased incidence of cesarean 
sections on the one hand and the greatly decreased mortality on the other, it is 
well to ask if too manj^ are now being done or if too few were done before. 
There is evidence that, in 1945, man3>- sections were done for scant reason, to say 
the least. Apparently there is widespread disregard of the fact that, though 
the death rate is low, surgicallj^ speaking, it represents a high immediate ob- 
stetric risk, as well as a definite hazard for future pregnancies. On the other 
side of the question, it is noteworthj’- that in 1945 at least 20 of the 58 maternal 
deaths were considered to have been preventable, a number of them by timely 
cesarean section. Both sides of the question, then, seem to involve a proper re- 
gard for established indications and contraindications. Specificallj’- pointing 
the way to further improvement, as mentioned before, is the fact that, in at 
least four of -the eight cesarean deaths in 1945, the fatal outcome was in con- 
siderable part due to faulty judgment or management. 

The fetal mortality rate of 7.8 per cent in the 1945 cesarean sections, though 
definitely better than in previous j’^ears, is still twice the over-all death rate 
for infants during the first j'-ear of life. The fact that 36 per cent were stillborn 
again emphasizes the fact that cesarean section does not necessarilj’’ offer the 
best chances for a Imng child. Hence, there is no justification for undue ex- 
tension of the use of cesarean section for purelA’’ fetal indications. 
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Discussion 

DE. EDWIN J. DeGOSTA, Chicago. — Detroit is to be congratulated for its exceedingly 
low maternal death rate and low cesarean section death rate. 

Eor the sake of the record, it seems desirable at this time to compare briefly the Detroit 
figures with those of Chicago. During 1945, Chicago hospital deliveries, which constitute some 
95 per cent of the total deliveries, numbered 59,343, of which 2,177 were cesarean section, a 
rate of 3.67 per cent. The maternal death rate for the entire gi’oup was 1.62 per thousand, 
for cesarean section 6.4. During the same period, out of the total of 125,016 deliveries in 
the state of Illinois, the cesarean section incidence was 3.6 per cent. 

Dr. Siddall has surveyed 690,000 deliveries in various communities and has con- 
cluded that the ^average community incidence of cesarean section is 2.84 per cent. In a 
recent publication with Dr. Eeis, we estimated this over-all incidence to be 3.42 per cent. 
According to the state of Illinois, we have been a bit conservative; according to Detroit, 
a bit radical. It is interesting to note that out of some 45,800 deliveries mentioned by 
Drs. Tollefson and Krahulik in their discussion of our paper, the incidence of cesarean sec- 
tion in Los Angeles private hospitals was 9.2 per cent, while in Los Angeles County Hospital 
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it was 3.32 per cent. I mention tlicsc variation.s only to iwmt out tliat one can reach almo.st 
any conclusion (IcpenOing upon (lie number of casc.s reviewed and the area from which the 
material is gathered. 

Wo all appreciate fhat the risk of ce.sarean se(;tion is many times greater than the risk 
of vaginal deliverj'. Yet hundreds of con.eecutivc cases of cesarean section have been per- 
formed in our larger hospitals without a .single death. In our own scries, this numbered 
822 through 19-lG. But wo must not convey to the public the thought that women may be 
delivered as safely abdominally as vaginally. The records of Detroit and Chicago prove 
otherudse, and these are most enviable records. 

Drs. Mack and Siddall have not slated the .source of their figures. I assume that they 
were provided by tho Detroit Department of Health. Unle.ss one has worked with statistics, 
it is difficult to appreciate the tremendous problems involved in gathering accurate figures 
concerning the maternal death rate. In a country like ours, where every move from cradle 
to grave is free and unrecorded, accurate information can be obtained only with great pains. 

Comparative studies, such as we have just had the privilege of hearing, are most im- 
portant in tho evaluation of progress and in restraining unbridled surgery. By this method 
we learn whether or not our efforts are worth while. 


DB. GEORGE KAMPERMAN, Detroit, Mich. — In noting tho change and improvement 
in the maternal mortality statistics, it is interesting to consider the factors contributing to 
this improvement. In the first series reported, we are considering the period when most of 
tho cesarean sections were performed by the general surgeon. It took a long time for 
obstetrics to gain recognition as a specialty. And the family practitioner, who at first felt 
tho obstetrician was an intruder, . much preferred to call on a general surgeon for his sec- 
tions. Tho general surgeon was not a true consultant in those instances but was merely a 
technician who performed the operation on the say-so of the family practitioner. No matter 
how skillfully the operator had performed, the results were bad, not so much perhaps due to 
the indications but more because of the contraindications, which were ignored or not con- 
sidered. From tho standpoint of maternal mortality, contraindications are more important 
even than indications. And tho family practitioner in many cases was not cognizant of the 
fact that he himself was establishing the contraindications. He had not then learned that a 
first stage of labor can be so conducted that contraindications are practically nonexistent, in 
case a cesarean section were eventually found indicated. I believe it is the consciousness of 
contraindications that has been the largest factor in the reduction of maternal mortality. 
We have learned when not to perform a cesarean section. 

Another factor has been the recognition that a patient in the acute eclamptic convulsive 
state is a poor risk for major operations. It also clouded the statistics in that, doubtless, 
many deaths due to eclampsia were attributed to cesarean section. The conservative treat- 
ment of eclampsia has been a factor in reducing the death list from cesarean section. 

It will bo noted that the incidence of cesarean section shows an increasing frequency. 
This no doubt, is due, to a great extent, to the widening of the indications. Obstetrics has 
become more and more a surgical specialty. Well-trained obstetricians have at their com- 
mand surgical procedures not possessed by the family practitioner. He, by training, can do 
certain things for his patient, and he argues that if he can do certain things safely for his 
patient, why should not his patient have the benefit of his training. As a result, no doubt, 
many cases are sectioned simply because the labor promises to be very difficult. 

This means that obstetric practice is coming to a new cross road. Cesarean section m 
now becoming so safe an operation that the obstetrician, often on the insistence of the patient, 
nduced to perform a section rather than let the patient have a normal, although difficult, 


% 

Had the e^sajdst calls attention to the fact that although cesarean section is be- 
a” afer operation, vaginal deliveiyv in the majority of eases, is still the safer pro- 
"Tre Obstetricins should stop, look, and listen, to make sure that cesarean section, so 
rfSe TpIt-KTe, is Wieatoa is „ot ata.d s, that .t hoc,™, a ™«acc o„ 
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DE. E. L. KING, New Orleans, La. — ^^Ve conduelecl a study in 192C for the previous six- 
years and again in 1930 for a ten-year period. From 1921 to 1926 there were a little over 
61,000 births in our city. One-fourth of these were delivered in hospitals. There were 300 
cesarean sections performed, a ratio of 1:206. In the second series, there were 92,900 de- 
liveries n-ith about 60 per cent delivered in hospitals, 1,108 cesarean sections were per- 
formed, or a ratio of 1:84. During the past five years, 74,810 deliveries have occurred in 
New Orleans, approximately 71,000 being delivered in hospitals, or 96 per cent hospital de- 
liveries in the past five years, with 2,720 cesarean sections, a ratio of 1:28. 

In. the first series, there was 15 per cent maternal mortality. In the second series, 64 
of the 1,108 cesarean section patients died, a percentage of 5.9. Of the 2,720 cesarean sec- 
tions in the last five-year period, there were thirtj'-three deaths, or 1.21 per cent. 

In the first series, there was a fetal mortalitj- rate of 18 per cent, but it should be re- 
membered that this includes statistics from Charity Hospital where there were many com- 
plicated cases. 

DE. EUDOLPH HOLMES, Charlottesville, Va.— I had the misfortune of beginning 
practice when there was only one indication for section and that was gross disproportion. 

I think craniotomy still has its place irf obstetrics. Witliin the range of indications for 
it, craniotomy is the safest operation a parturient may have, and it is the wise procedure to 
follow when the infant is a monster, living ’or dead. I think that cesarean section is being 
done too often. The smaller the hospital, the higher the incidence of cesarean section and the 
higher the incidence of death. In Hlinois the highest incidence of cesarean section was in 
the smallest country hospitals. That is not right. 

DE. MACK (Closing). — It is very gi-atifying to learn of tlie donmward trend in 
cesarean section mortality in other communities, as has been brought out in the discussion. 
One purpose of this study was to show that community figures give a better over-all picture 
of the operation than is derived from statistics of individual hospitals or clinics. The pub- 
lic gains a false sense of security from hospital reports with high incidence and low mortal- 
ity, As Dr. King pointed out, bad results, are still obtained, to a large extent in substandard 
hospitals, where the indications and contraindications are not properly heeded. We believe 
that even with modern facilities no one should dare to take undue liberty with indications 
or contraindications. 
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(From the Department of Ohfdelrics and Gynecology and Department of Surgery, 

The University of Chicago and The Chicago Lying-in Eospital) 

F or some time science has sought a specific cliemical or biologic fraction or 
reaction, the presence, absence, or concentration of wliich would identify the 
toxemias of pregnanc 3 ^ To be ideal, sudi a test should probably possess several 
characteristics; it should be specific for that syndrome, it should warn the ob- 
stetrician of an impending toxemia, it should distinguish pre-eclampsia from 
e.ssential hypertension, it should be of prognostic value, and the method of 
analysis should be relatively easy and accurate. In general, attempts in this 
direction have been along chemical, biologic, hormonal, or enzjnnatic lines. In 
regard to the first three of these, studies have been largely concerned with the 
blood uric acid level, ^ the uric acid clearance,^"* reaction to pituitrin'* and cold 
pressor tests,® sei-um estrogen"’ ® and gonadotropin levels,® and urinary preg- 
nandiol excretion.^®’ 

Pregnancy and toxemia of pregnanej’- cause many metabolic changes which 
may be manifested in alterations of the enzyme stimeture of the organism. 


Abderhalden^^ noted that serum from pregnant women, incubated with 
placental tissue in a dialyzing tube, liberated amino acids which could be identi- 
fied in the diaL^sate. This reaction became tlie basis for a pregnancy test. 
Dieckmann^® found the Abderhalden negative in some eclamptic patients. 
Obata^^ found normal and eclamptic blood serum and placental extract lethal 
for white mice in equivalents; serum from normally pregnant patients, how- 
ever, incubated with placental extract, inactivated placental toxin, whereas 
eclamptic serum did not. Obata believed the reaction an antigen-antibody one. 
Hayasln'® discovered that the detoxification effect was desiro.ved at room Icm- 
perature. in four to five days, or upon heating to 50 to 60 degrees for one-half 
hour thereby suggesting its enzymatic nature. Dieekmann,*® using mice, con- 
firmed Obata ’s results and devised a different method based on the clotting 
mechanism (employing the technique of Loeb and co-workers^O for testing the 
neutralizing substances. Clotting of the plasma was delayed if serum was 
obtained from eclamptic ])ationts. Dieckmann concluded that there was no 
snecific nlacental toxin since extracts of beef lung gave the same respon.se. 
Recently, SchneideF®’ ’® has revived these experiments and has identified the 

placental toxin as thromboplastin. ^ _ ... , ■ r i 

Vnu Fekete using a bioassay cm]>loynig guinea pig intestine strip, found 
,w.f.on-Zv seruin irould inactivate the oxytocic factor in solution pasterior 
piWtwhhc l>asis of Page’s’” pitoctaase test for pregnancy. Aragnn- to.stect 

.before tbc Ccn.re. A»oc.allon of Ob.lcWci.,™ o„,I Gynocoloabb.. Oct. 2,7. .»,7, 

Louisville, Ky. 
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scvum from iionnally ])vegiKnit and loxcinic pationl.s, usinf>- Page’s method, and 
found a progressive increase in pitocinasc during normal pregnancy. Values for 
toxemic patients, liowcvcr, -were scatlered on eitlicr side of the noi’inal curve 
and consequently were of no diagnostic or prognostic value. 

Sinitli and Smith-'* reported an increased fibrinolytic activity of the blood 
serum during pre-eclampsia, less in hypertensive patients with superimposed 
])regnancy. Willson and Munnell,-^ hov/cver, were unable to use it for accurately 
differentiating between "vascular renal disease and the specific pregnanej’- tox- 
emias.” Moreover, fibrinol 3 ’'sis tended to be increased in those patients exhibit- 
ing pi’oteinuria irrespective of the type of toxemia studied. And fibrinolj^sins 
are found in many nonpregnant conditions. 

Among other reports are these: Histaminase-" (bio-assay) increases five 
hundredfold to a thousandfold during pregnancy and may be employed as a 
prognostic guide in abortions. Contradictory reports exist eoncerning this 
enzyme during toxemia of pregnancy, it being lowered according to some-"’ 
and normal according to another.-*’ ReniiP*’ is increased during eclampsia. 
Plasma lipase*** falls during pregnancy, whereas blood amylase®^ is more active. 
Angiotonase**** increases four- to tenfold during the second half of normal pi'eg- 
nauey, but values from toxemic patients are not significantly altered. Serum 
cholinesterase*** is lower during normal pregnancy. 

We^** have previousl)^ reported on the serum beta-glucuronidase activity 
during normal and toxemic pregnancy and upon certain organ tissues. We 
found the mean curve during normal pregnancy to increase from 3 /xg at three 
months to 13.5 near term. Values during pre-eclampsia were higher, usually 
above 20, whereas tho.se for hypertensive toxemia were within the normal range. 
We postulated that beta-glueurouidase levels might be employed to differentiate 
pre-eclampsia from hypertensive toxemia of pregnancy. An analj^sis of various 
tissues failed to suggest the site of formation of the enzyme. 

The purposes of this report are (1) to re-emphasize the differentiation by 
scrum beta-glucuronidase values of pre-eclampsia and hypertensive toxemia 
of pregnancy; (2) to illustrate the use of beta-glucuronidase levels in detecting 
a potential pre-eclampsia; (3) to point out that beta-glucuronidase values are 
apparently of no prognostic value; (4) to report levels for convulsive toxemia 
of pregnanej’^; (5) to illustrate examples of toxemia of pregnane}’' in Avhich 
repeated serum levels of enzyme were obtained and to correlate these with the 
clinical course of the disease. 


Materials and Method 

A total of 118 patients were studied. These consisted of seventy-nine with 
loxemia of pregnancy and forty-five Avith excessive weight gain. Some of the 
.latter developed a toxemia. In addition, there was one patient with a func- 
tional amenorrhea. and superimposed pregnancy and anotlier with uremia. 

The method of analysis was that described by Tallalay, Fishman, and Hug- 
gins.**® 

Basis of Diagnosis . — According to established recommendations, the tox- 
emias of pregnancy may be classified as follows: (1) conditions peculiar to 
pregnancy such as (a) pre-eclampsia and (b) eclampsia and coma; (2) con- 
ditions not peculiar to pregnancy, including essential hypertension, nialignant 
hypertension, acute and chronic nephritis, and pyelonephritis. In this study 



76 


ODELL AND MCDONALD 


Am, J. 01)si. ^ Gyncc, 
July, 1948 


\e have considered noneonvnhsive jialients as licinj^ eitl.er pre-eelamptie or 
li3pertensivc, since no Icnown eases of nepliriiis, malignant hypertension or 
pmlonepliritis were observed. In addition, we have grouped casS of “^ 0 ^ 
toxemia witli the hypertensive patients. 



Fig. 1. — .Serum glucuronida.se. Toxemia of pregnancy (semi-log scale). 

Certain' clinical characteristics have become associated with pre-eclampsia 
and hypertensive toxemia, among which may be mentioned the following : Age 
di.strilmtion is higher in hyperten.sive toxemia than in pre-eclampsia. Mid- 
tigravidity is more characteristic of hypertensive patients. Too rapid weight 
gain (edema) is mostty found during pre-eclamp.sia. Averages for sy.stoIie and 
diastolic blood pressure are lower during severe pre-eclampsia than during se- 
vere hypertensive toxemia. The onset of toxemia is earlier in the latter group 
and its duration more prolonged post partum. And hypertensive patients more 
often po.ssess a family background for vascular di.sease. The data in Table I 
compare favorably with that repoi’ted by Dieckmann. 

Usin*^ these criteria, thirt3"-three patients were judged to have pre- 
pcl-imnsia° hve, eelampsia^^; and forty-two, hj'pertensive toxemia of pregnancy. 
Inasmuch ’as some of those believed to have mild hyperten.sive toxemia were 

! ~^ne pre-eclamptic patient under observation subsequently developed eclamp.sia. 
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priinigTiividas, n .siil)se(iuonl, Lollow-Uji Ihroiigli .suevessive ])regJiancies will be 
necessary to establish conclusively lliat. they suffer from early hyiiertensive 
vascular disease. 


H.G. 3832K- PRE- ECLAMPSIA-GLUCURONIDASE 



MONTHS ANTEPARTUM DAYS ANTEPARTUM DAYS POSTPARTUM 


Fig. 2. — H. G. (38321'1). Age, 23 years, para. 0, gravida, i; due Marcli 4, 1917; delivered Feb. 
13, 1917. Pre-eclampsia. Glucuronidase reported as micrograms per cubic centime-er. 


Pre-eclampsia . — Although the upper range for normal pregnancy does not 
exceed 17.5 fig per cubic centimeter at term,-^'^ ivith few exceptions serum beta- 
glucuronidase values were high during pre-eclampsia. In fact, a figure above 
20 fig seemed diagnostic for this condition. Some unusually high values were 
encountered (Fig. 1). Figs. 2 and 3 are composite graphs for pre-eelamptie 
patients. Serum beta-glucuronidase levels tended to remain elevated during 
some of the duration of the disease. Our exiierience failed to attach much prog- 
no.stic value to the test after the syndrome appeared. In one jire-eelamjilic 
patient a relatively normal value (13.4 fig) was encountered ,iust previous to 
delivery, but this patient experienced an eclamptic seizure seventeen hours post 
partum. In another (Fig. 2) the proteinuria and blood pressure and edema 
increased steadily without a progressive elevation of the enzyme. In fact, the 
concentration tended to rise toward a plateau, both before and during the dis- 
ease, and then in some instances to fall to even normal levels, although the syn- 
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^^11 P^' 3) . Dni'jng llie ])ucrpei:iii]n tlie concentration 

JeJl lapidlv except tor slight rises on the i'ourlli 1o sixtli days, iiossibly due to 
cliaiiges 111 liornionc inetaholisni or iierhaps the result of a mild endometritis. 


DP 347493- PRE ECLAMPSIA GLUCURONIDASE 



54321 2G 13 12 11 10 986321 1 2345678 
MOS ANTEPARTUM- DAYS ANTEPARTUM DAYS POSTPARTUM 


Fig. 3. — O. P. (317493). Age, 30 years, para, 0, gravida, i; due Jan. 30, 1947; delivered Fel). 
9, 1947. Pre-eclamj7sia, Glucuronidase reported a.s micrograms per cubic centimeter. 


Hypertensive Toxemia. — ^]\Iost levels were within the range for normal 
pregnancy. Several patients were observed as long as five months vutliout an 
elevation of serum lieta-glucuronidase, one of wliicli is portrayed graphically 
(Fig. 4). It will be noted that this patient, and the one whose levels are shown 
in Fig. 5, exhibited considerable proteinuria iiithout an elevation of enzjone con- 
centration in the serum. 

Convulsive Toxemia. — Five patients were obsen^ed who had convulsions. 
Case histories are as follows : 


2 para 0, gravida i, aged 15 yeans, duo July 2, 1947, was first observed 

Dec^ IG 1916 with a normal blood pressure and no edema or proteinuria. The subsequent 
prenatal course was uneventful except for a weight gain of 2 kilograms between April 21 
^ 1 Klav 5 and headache on this last visit. On June 1, 1947, labor commenced spontaneously 
3 the patient was delivered spontaneously of a living female infant weighing 3,600 grams. 

that time the blood pressure was 140/110, edema 1 plus, and urine negative for protein. 
T1 Je hours later one commlsion occurred; blood pressure was 144/100 and urine 1 plus pro- 

•Patient from another hospital 
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Iciiiuria. Subscqucntl.v, liowevcr, the blood pressure and urine returned rapidly to nonnal. 
The puci'pcrium was uncoTnj)licated. The serum beta-glucuroiiidase level at tlie time of eoii- 
vulsive seizure was 25.2 /xg per cubic centimeter. 

Case 2. — M. G./' para 0, gravida i, aged 18 years, due Feb. 27, 1947, was first observed 
on Fob. 4, 1947, with a normal blood pressure, 2 plus edema, and normal urine. On Feb- 
ruary 12 the patient experienced headache and scotomas, followed by six convulsions. Ex- 
amination at that time disclosed a blood pressure of 170/120, 2 plus edema, and 2 plus pro- 
teinuria. Following premature artificial rupture of the membranes, labor commenced spon- 
taneou.sly and the patient was delivered b}' low forceps of a living female infant weighing 
3,000 grams. Blood pressure and urine returned rapidlj- to normal during the puerperium. 
The serum beta-glucuronidase' level at the time of convulsive seizures was 30 fxg per cubic 
centimeter and subsequent levels were 27, 25, 32, 20, 19, 19, and 7 /xg during the succeeding 
several days. 
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S.Z. 389847 HYPERTENSIVE TOXEMIA 



MONTHS V.fEEKS DAYS DAYS 

ANTEPARTUM, POSTPARTUM. 


I'T- V— (”SPS J7). Akv. .TX yc.nr.«; par.'i. 0, pr.-ivIUa. i; duo March IP-IT. dcHvcnd .Match 
It. i?!7. Hypcrlcnsivc to.vcniia. niucur.miflnse rciiortcd as iiiicronmin'^ Jkt ruble C‘‘rititiiot'T. 


CA.‘i5: .3. — M. 1\.. Xo. ■S0.3,’!.5}, parti 0, gra\-ida i, agc<] 19 years, due l-J, ]9i7, wtis 
first oiiscrved on Murvli 19, 1917. with lieadaehe, blurring of vii-ion, bhi'id pressure lEb/li ;, 
3 phis edema, and 4 ].lus pniteinurin. Imbor eommenci'-d spontaneoiirly on ;iiat d.atc nu'l 
the patietii was delivered of .■} living fenmle iiifant weighing l.Tt'O gr:ui!« by low force|o 
iqH’rat ion. S-vetitei-n hoar.-' later one eonviil.-ioii th-enrrt'd, followed by a '•ho;* pvtio-! of 
ro’.nrt. The sab-eipietit pneri'erium wa*. uTa-(tr.)jiHe:ite.l, Jlktod ptrc^'-ufc ot, di'-chrirgc v;.-* 

•■I'.Ttitr.S ftorii moth':- h--- nitab 
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140/90 and urine negative for protein. Tlic serum bcta-glueuronidaso level at the time of 
delivery was 13.4 ng per cubic centimeter, only sliglitly above the average for normal preg- 
nancy at the age of gestation. No .sub.^equent levels were obtained. 

Cask 4. — J. G.,* para 0, gravida i, aged 17 years, due .Tune 26, 1947, was first observed 
on May 1, 1947, with a history of a weight gain of seventy- three pounds, headache, dizziness, 
vomiting, and blurring of vision. Examination disclosed a blood pressure of 210/150, 4 plus 
edema, and proteinuria. One commlsion occurred on May 2, 1947, followed by two days of 
coma. The blood pressure, during this period, fluctuated between 240 and 100 .systolic and 
150 and 102 diastolic. The patient was considered moribund on several occasions. A living 
female infant weighing 1,700 grams was deli%'crcd by cesarean section on May 3, 1947. 
During the twenty-five days of postpartum ho.spitalization all edema disappeared, the blood 
pressure gradually fell to 150/100, but the proteinuria persisted. Serum glucuronidase levels 
were 11.8 ng per cubic centimeter on ]\Iay 2, 1947, the day of convulsion, and 5.8, 6.4, 5.8, 
and 9.8 /ig during the succeeding four days. The urea cle.arance test was 30 per cent 
of normal at the time of discharge from the hospital. 

Case 5. — M. T., No. 320050, para 2, gravida iii, aged 40 years, due April 15, 1947, was 
first seen on March 14, 1947, in coma of four hours’ duration. Previous to its onset, the 
patient had complained of severe headache and vomiting. Tlicre was a five-year histor 3 ' of 
hypertension. Examination disclosed blood pressure of 200/110, pulse 120/minute, 4 plus 
proteinuria, and slight edema. One convulsion occurred three hours after admis.sion. Mem- 
branes were ruptured artificially, labor commenced immcdiatelj', and the patient was delivered 
hy low forceps of a living female infant weighing 1,855 grams. This case is portrayed 
graphicallj' in Fig. 5. 

It is believed the first three are illustrative of typical eclampsia. Note 
the rapid onset and rapid disappearance of hjTiertension, edema, and proteinuria 
incident to recovery. The fourth patient exhibited Ifiood pressures above 200 
mm. systolic, had more persistent hjTiertension and proteinuria post partum, and 
had a reduced urea clearance rate on discharge. And the last patient had evi- 
dence of residual vascular damage following the experience. It is doubtful if 
this last ease was true eclampsia, being more probably hypertensive enceph- 
alopathy. 

Table I. SuJtMAnv of Clikical Data 


Total patients 

Average age 

Per cent primiparas 

Per cent > gain of 12 kilograms 

Per cent > 180 B.P. 

Per cent > 1.5 Gm./24 hr. of protein 

Per cent onset < 34 weeks 

Per cent family history of hypertension 


-ECLAMPTIC J 

HYPEP.TEXSWE j 

ECLAMPTIC 

33 

42 

5 

25 

29 

25 

71 

47 

80 

66 

19 

60 

6 

30 

60 

50 

19 

60 

13 

65 

60 

37 

70 

20 


From.the.se results it is obvious that serum beta-glucuronidase levels are 
ot elevated during all cases of convulsive toxemia of pregnancy. 

Al> 7 iormal toeigU gain.-At the Lying-in Ho-spital patients e-rinbiting an 
Aonotiw J ‘^^urimr pregnancy! are followed in the toxemic clinic, 
bnormal patients is evaluated by a dietician.! If the rapid 

SSn after twenty-eight weeks, or if edema appeals, 


eVatient from another hospital. .,..,.01. 

ShrnSarprramfdre?;^ 

pOH, and 76 Gm. of fat. 


of 
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a pre-eclamptic diet* is recommended. In this study forty-five such patients 
were selected at random after twenty-eiglit weeks of pregnane}^ and from one 
to four serum beta-glucuronidase levels obtained every one, two, or three weeks. 
In none of these had edema, hypertension, or proteinuria as yet appeared. Of 
this group, thirteen eventually developed two or more of the cardinal signs of 
toxemia: edema, proteinuria, and hj’-pertension. Of these, six were judged 
to have pre-eclampsia. Of those who did not develop toxemia, two had had a 
previous toxemia, presumabh'- a pre-eclampsia. Fig. 6 illustrates the findings. 
Note the consistently higher values in cases developing pre-eclampsia. One of 
these (Case 15, Fig. 6) was observed for eight weeks previous to the onset of 


M.T. 320650 HYPERTENSIVE DISEASE, CONVULSION, CEREBREAL HEMORRHAGE, 



MONTHS WEEKS DAYS DAYS 

ANTEPARTUM POSTPARTUM 


5. — M. T. (320650). Age, 40 years, para, 2, gravida, iii ; due April 15. 1947 ; delivered 
March 14, 1947. Hypertensive disease, convulsion, and cerebral hemorrhage. Glucuronidase 
reported as micrograms per cubic centimeter. 


the syndrome. Note also that mo.st values are in excess of the mean curve for 
normal pregnancy, suggesting that beta-glucuronidase levels are closely allied 
to water retention. Inasmuch as these patients were treated for potential pre- 
eclampsia, and received dietary advice, it is reasonable to suppose that their 
medical and obstetric management may have averted other cases. Of those 
patients who developed a toxemia but did not liave pre-eclampsia, two had 
recurrent toxemia. The remainder (five patients) had a .slight hypertension 

‘The pre-eclamptic diet is the same as the normal diet but contains less than 3.0 Gm. of 
NaCl per day. 
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during Jabor (Jos.s liian 360 .sy.sdo]ic), without a proteinuria and wilii iitile 
edema. Aceordmg to past experience at this clinic many such casc.s represent 
early manife.stations of liypertensivc vascular disease. ^ 



WEEKS OF GESTA710H 

Fig. G. — Serum glucuronidase. Exces.sive weight grain in forty-flve patients. 


Comment 

The biologic characteristics of beta-glucuronidase have been studied b}' 
Fishman^'"*® and by Fishman and Pishman.^^ Fishman found an increase of 
enzyme activity in the idtal organs (liver, spleen, and Mdney) of animals fed 
nonestrogenic glucuroniogenic substances, whereas ovariectomized mice on 
estrogens sliow a 100 per cent elevation in uterine beta-glucuronidase without an 
increase in liver concentration. The enzjanc, then, is responsible for the con- 
jugation of estrogens in the uterus.^® In addition, beta-glucuronidase is con- 
cerned noth the liberation of pregnandiol since the latter is e.xereted as a glu- 
curonide ester, and it i.s involved in the detoxification of liydrof-arlion poisons" • 
•1.S well as in tlie metabolism of many other sub.stances. 

Although no figures are available for uterine estrogens during pre- 
nnUm-nsrn it is hnorni that their placental and serum concentration® is low 
"Saf is tl,a nrina,y oxm.ion ot pregnandiol.- ■> Tl.c higl, 
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serum concentration of beta-glucuronidase during pre-eel auiirsi a in the presence 
of a low serum, urine, and tissue substrate (estrogens and progesterone products) 
would seem puzzling but may be explained in the metabolism of the latter. 

As yet the intermediary metabolism of steroids is incompletely understood. 
Progesterone, administered parenterally, cannot be entirely accounted for as 
urinary pregnandiol during pregnancy So the latter apparently represents 
only a fraction of the end product of progesterone. The intermediary phases of 
estrogen metabolism are similarly obscure. If such is the case the serum elevation 
of beta-glucuronidase during pre-eclampsia merely reflects some unknown dis- 
turbance in the metabolism of sex hormones. 

In support of this are the following facts; During pregnancy the serum 
estrogens and urinary pregnandiol (part of the substrate) increase progressively, 
as does the serum concentration of beta-glucuronidase. Just preceding, or im- 
mediately folloAving, the onset of pre-eclampsia there is a sudden rise in serum 
enzjmie concentration, but this graduallj'- declines dmlng a period when hor- 
mone levels are reported as decreased.®'^^ In this study onlj’- one patient without 
pre-eclampsia had consistenth^ high levels of enzyme, 56 to 59 /ig per cubic 
centimeter. In this ease the last menstrual period occurred in January, 1946, 
and deliveiy in May, 1947, an, amenorrhea of seventeen months’ duration. 

The high levels of beta-glucuronidase during pre-eclampsia is probably not 
due to failure of excretion. One patient with a terminal uremia had a level of 
5,6 fig per cubic centimeter, within the range for the nonpregiiant individual.®^ 

From the results of this .study it would seem serum beta-glucuronidase levels 
could be used to differentiate pre-eclampsia from hypertensive toxemia. But 
of possible greater importance would be its use to delineate those patients with 
excessive weight gain who are destined to develop pre-eclampsia from those 
who are not. Ordinarily prenatal patients visit this clinic eveiy three weeks 
for the first thirty-four weeks and every two weeks thereafter. The increased 
frequency of visits during the last trimester is partl}^ because a pre-eclampsia 
might occur. Serum l3eta-glucuronidase deteiminations, obtained at three-week 
intervals, after twenty-eight weeks’ gestation, might warn tlie obstetrician pre- 
vious to such an eventuality. 

Althougli the method of preparation of the .substrate is difficult, the 
colorimetric analysis of the enzyme is easy enough for the average laboratory 
technician. Difficulties with the substrate could be solved by commercial 
preparations of that substance. It remains stable, as does the serum enzyme. 
The method of analyses is accurate, being reported within 2 per cent.®® 

Conclusions 

1. Serum beta-glucuronidase levels will differentiate most cases of pre- 
sumable ])re-eelamp.sia and hypertensive toxeinia of pregnancy. 

2. Glucuronidase levels may warn the obstetiacian of an im])ending pj‘c- 
cclampsia. 

3. The serum concentration of the enzyme does not reflect the severity of 
the toxemia. 
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4. Levels dui'ing convulsive toxemia are not diagnostic. 

0 . Ihe serum concentration oj; beta-glucuroriidase apparently reaches a 
maximum just before; or early in the course of, pre-eclampsia, and then falls 
during the duration of the syiidrome. 
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Discussion 

DE GAEL P. HUBEE, Indianapolis, Ind.— Anything ivhich serves to differentiate 
Ihe toxemias of pregnancy into their various groups is certainly worthy of complete investi- 
.Tution The results reported in this paper seem to give a clue along that line. The authors 
W very definitely that serum beta-glucoronidase levels are, on the average, above the 
1 in the nre-eelamptic group of patients and that in the hypertensive patients 
normal 1 e P P appear that studies along these lines would be of definite 

value in f concerning them. More important perhaps is the observation which 

iTmar'in the Mtter part of the paper in which it is shown that among those patients with 
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excessive weight gain, it is possible to j)ick out the group destined to develop additional 
evidence of pre-eclainpsia by the studj- of beta- glucuronidase levels. It is quite obvious 
that we will have to learn a great deal more about the enzymes if we are going to understand 
many of the complications that arise in pregnancy arid that have previously been obscure. 

Glucuronidase is one of the enzymes essential in various phases of carbohydrate metab- 
olism and is very probably an important factor in progestin and estrogen metabolism. Its 
study, therefore, is a step in the investigations that have been made concerning hormone 
levels during pregnancy and, in the toxemias of pregnancj'. It is onlj’ one step, however, and 
it does not completely explain the variations that have occurred. Like all catalysts, 
glucuronidase may act in one of two directions. The mere fact that in the pre-eelamptic 
toxemia of pregnancy there is a high level of glucuronidase in the serum does not mean that 
there has been an increased metabolism of the estrogens and progestin. It may mean that 
there has been a failure of the utilization of the glucuronidase due to some lack of intermittent 
steps that may be associated with their metabolism. It does not even necessarily mean that 
there is any connection with iiormone metabolism, but these cJianges may be associated with 
the metabolism of other toxic products that are produced in pre-eclamptic patients. A great 
deal more work obviously must be done before we have a complete understanding of the 
situation. 

Dr. Odell did not give any description of the complicated procedures associated with the 
test, and from the practical standpoint for those who do not have the same laboratory 
facilities that are available at Chicago Lying-in Hospital the performance of the test would 
as yet be of considerable difficulty. The actual determination of glucuronidase, as I under- 
stand it, depends upon a calorimetric method which is not difficult. Obtaining the substrate 
upon which that reaction is based is, however, very complicated. I am informed that the 
method is to feed rabbits phenolphthalein and collect the urine over a period of days, and 
from that urine there is then extracted a phenolphthalein glucuronidate which is purified by a 
number of processes so that other excretory products are eliminated. It is only then that one 
has available a substrate on which the test can be performed. I point out that these operations 
are now extensive and that phenolphthalein glucuronidate will undoubtedly soon be com- 
mercially available either as a biologic product or as a synthetic product. Wlien that time 
comes a great many more of us can undertake such studies, and increased information concern- 
ing their value will rapidly become available. 

DE. ODELL (Closing). — The test for betarglucuronidase was originally designed for 
use in cancer. Patients with cancer have some increase in tissue level, although not con- 
sistently so. To date there have been no conditions giving as high serum values as preg- 
nancy, or toxemia of pregnancy. 

The reason for the increase in serum enzyme concentration during pregnancy and toxemia 
of pregnancy should become of considerable interest. We analyzed the vital organs of two 
women expiring near term. The enzyme concentration of these tissues gave no clue as to 
origin. Since the highest concentration in the blood lies in the buffy coat, future investiga- 
tion may lie in that direction. 



FACE PRESENTATION- 


A Study of 160 Cases 

Joseph W, Reddoch, jM.D., New Orleans, La. 

(From Ihc Departments of Obstetrics ami Gynecology, School of Medicine, Tvlanc University 

of Lonisiana, and Charity Hospital) 

L ittle lias been written, especially in America, concerning the problems of 
i face presentation, although the dangers of, and consequences from, mento- 
posterior deliveries are generally recognized and feared. Tlie scant literature is 
evidence of the lack of experience that the clinical observer has had with this 
condition. Obstetric centers have been somewhat remiss in reporting their 
accumulated results in its management, and the greater part of present-day 
thought and teaching has been dictated by the eminent obstetricians of the nine- 
teenth century. Reports of several small series have appeared in recent j'^ear.s, 
and the authors have set up the results obtained in tliese few cases as examples 
for tlie management of the condition in general. 


A brief resume of the literature reveals that, in 1941, Mussio and 'Walker'* 
suggested that com^ersion of mentoposteriors to vertex occiput anteriors was the 
safest foi-m of delivery for the mother and child, and gave as their reason for this 
opinion the maternal mortality of 11.6 per cent obtained by Reed in 1905, with 
an infant loss of 40.6 per cent in this position. On the other hand, DeLee^ con- 
'cluded that “mentosacral positions terminating happily for the mother and child 
are so exceedingly rare that, for practical purposes, it is best to consider them 
absolutely impossible and as always requiring interference from art.'' That 
untoward complications are not infrequent in face presentations is given 
further evidence by the report of Gill,® in 1944, of dystocia caused by a fore- 
lying elbow. The most comprehensive recent study of face presentations is the 
series compiled by Posner and Buch,^ in 1943, in which 87 cases were reported 
from the Harlem Hospital. They concluded that, because of the "high matenial 
and fetal morbidity and mortality aJid the greater incidence of disproportion 
and prolonged labor with dystocia accompanjdng extension of the liead, cesarean 
section should be given greater consideration than heretofore in early diagnosed 
cases of face presentation, e.specially in priraiparae.” 


This report will be concerned with the re.sults obtained in 160 eases which 
)ccurred on the combined services of the Charity Hospital of Louisiana, in 
S'ew Orleans, during the twenty-five years ending with Deceml^er, 1946. Tlie 
otal number of deliveries during this period was 88,114, making an incidence 
3 f face presentations of 0.184 per cent, Avliieh compares witli 0.19 per cent re- 
nortca l)V Posner and Bne).,* and 0.25 to 1 per cent generali.v given as ye in- 
,Lnee in most te.vls. Tlii.s ineidenee is eomparable to that found by Kemp,' 
i’l 1859, 'Vhen be reported two ea.ses in an analy.sis of 1,000 deliveries oceurnng 

in Baltimore. 


— ' , f rn thP Contral A.‘=soc5ation of Obstetrician.? an-l Gynecolosi.st.?. Eoul-sville, Ken- 

*Reati befoic the 

Oct. 2:5-2a, 1!>L. 
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The purpose of tliis study is to analyze the comparative results obtained 
by the several methods that liave been used in the management of this presenta- 
tion, in the hope of dedneing from it a sounder policy for handling this rela- 
tively inicommon, bnt often difficult, obstetric problem (Table I). 


Table I. Frequency 



AUTHOR’S ■ 
SERIES 

IIARLElt HOSPITAL 
SERIES 

COMBINED 

SERIES 

Total deliveries 

S8,1M 

48,000 


Pace presentation 

IGO 

87 


Incidence 

0.184 

0.19 



Table II gives age and parity for the series and shows that the condition 
is about tliree times as frequent in multiparas as in primiparas, the ratio being 
119 to 41, respeetivety. It is also seen that in patients 20 years of age or 
younger, it occurs much more eommonty in primiparas (24 cases) tlian in 
multiparas (13 eases) a ratio of 2 to 1; between the ages of 21 and 30 years, in 
82 cases, there were 13 primiparas and 69 multiparas, a ratio of 1 to 5 ; and 
over 30 years of age, the relative frequency was 4 primiparas to 37 multiparas, 
a ratio of 1 to 9. 

Table II. Age and Parity 



PRIMIPARAS 

MULTIPARAS 

TOTAL 

20 years or less 

24 

13 

37 

21-30 years , • 

13 

69 

82 

31 years and over 

4 

37 

41 

Total 

41 

119 

160 


The frequency of the various positions is shovm in Table III. Engagement 
was in the right oblique diameter in 82 cases (65 left mentoaiiteriors and 17 
right mentoposteriors), while in 45 eases it was in the left oblique diameter 
(18 left mentoposteriors and 27 right mentoaiiteriors) . Transverse position and 
those in which the position was not diagnosed accounted for 33 cases. Tiie ratio 
of primiparas to multiparas for the various positions paralleled the incidence of 
each in the series except in mentoposteriors, which accounted for 35 cases, of 
which 15 were primiparas and 20 multiparas. 


Table III. Positions 



PRIMIPARAS 

MULTIPARAS 

TOTAL 


Left mentoanterior 

12 

53 

65 


Left mentotransverse 

3 

5 

s 


Left mentoposterior 

8 

10 

18 


Right mentoanterior 

3 

24 

27 


Riglit mentotransverse 

0 

6 

6 


Right mentoposterior 

7 

10 . 

. 17 


Position, not, stated 

8 

11 

19 


Total 

41 

119 

160 



Etiology 

In reviewing the records, wherever possible, either by inference or by an 
actual note, an effort was made to aixive at some eon elusion as to the cause of 
the presentation. Tlie results of this tabulation are found in Table IV. Con- 
trary to the findings of others, contracted pelvis was the chief etiological factor 
in only 6 cases and a largo baby accounted for S more, making a total of 14 eases 
in which disproportion could be considered the principal factor in the causation 
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of tlie pmsentalJon. It is iiolewortliy that 52 of the cases occurred iu women 
where parity (fourtli or more pregnancy) was a major factor, and lliat 9 
cases were anenceplialic monstersi and 12 followed primary brow proscniations 
liiere were o6 eases, 22 being primiparas, in which no reason was evident for the 
presentation. This is at variance with Beek,« who states that in his experience 
he has seen oiily one primary face presentation. 


Table IV. Etiology 


rRlMlI’ ARAS 

Parity only (dth baby or more) 0 

Parity with another factor 0 

Hydramnios 0 

Compound presentation 1 

Second twin ] 

Secondary to brow 4 

Cord about neck' 0 

Small babies* 4 

■ Large babies 2 

Uterine tumor ' 0 

Marginal placenta previa 0 

Not explained 22 

Pendulous abdomen 0 

Small pelvis 4 

Incompressible pyelitis t 1 

Monster , 3 

Following bag induction of labor 0 


•Two 0 month fetuses weighing le.ss than .114 rounds, 
tPorro section. 


MUI/riPARA.S TOTAL 

43 43 

9 9 

1 1 

2 3 

0 1 

8 12 

2 (brow) 2 

14 18 

0 8 

1 1 

1 1 

34 :jG 

4 4 

2 C 

0 1 

G 9 

1 1 


Dilatation of the Cervix 

Dilatation of the cervix was obtained, as is shown in the following table 
(Table V) in' 152 cases, where delivery was per vaginum: 


Table Y, Dilatation* of Cervix 



1 

primiparas 

1 


.MDLTIPARAS | 

TOTAL 

Average spontaneous 
(0-24 hours) 

27 



94 



121 

Long spontaneous 

(24 hours or longer) 

6 

- 

f2 EMA 

2 LMA 

1 LMP 

1 Not stated 

14 

- 

“"t LMA 

2 EilT— 10 days 

3 ESIP 

1 EMA 

[ 1 Not stated — 
impacted face 
^ witJi foot 

20 

Duration not stated 

1 

(BMP) 

2 


(LMA) 

3 

Duhrssen’s 

1 

(LMA — bag 
failed) 

0 



1 

Bag 

1 

(LMP) 

3 

(2 DAIA) 

(1 LMP) 

4 

Manual dilatation 

i 

(LMA) 

1 

(LMT) 

2 

Breech (Braxton Hicks’ 
version) 

0 



1 



1 


Of the 27 cases where dilatation wa.s delayed or obtained by operative 
14 u, 09 (15 ner cent) were mentoanteriors, i m 3;> (20 per cent) were 
means, 14 in t l i mentotran.sver.se, and in 3 cases, 

re"™Srwi“ofsSei ‘ it ?ppea^;thorfore, t„at the fetal position ha<l 
little effect on 


v’as IlOl' OLUtCH. 0.1/ ^7 7 . . J 

the ease with which dilatation was obtamed. 
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Methods of Delivery 

Several separate methods or eonibiiiations wore employed in the delivery 
of the babies : 

1. Spontanous as Face Presentation . — (Infant mortality, 14.3 per cent, ma- 
ternal mortality, 0.) Eighty-six cases delivered spontaneously as a face, either 
relatively easily or following a difficult labor. Thirteen were primiparas who 
ended mth 3 monsters, 1 macerated fetus, and 2 in which the death was not ex- 
plained, an incidence of infant death of 2 in 9 viable babies. Among the 73 
multiparas, there were 1 macerated fetus and 3 monsters. Of these 69 babies 
alive before birth, 5 died either because of, or during, labor (one being a 6-month 
fetus), and 5 others died before the mother was discharged from the hospital. 
■The total gross infant mortality for the entire spontaneous group was 12 (15.6 
per cent), and the corrected 10, or a corrected infant mortality rate of 14.3 per 
cent. This is shoAwi in the following table : 


Table VI, A. Spontaneous Delivery — 86 Cases 



PRIMIPARAS 

MULTIPARAS 

Total number of cases 

13 

73 

Monsters 

3 

3 

Macerated babies 

1 

1 

Babies died at birth 

0 

5 



(1 six-month fetus) 

Neonatal deaths 

2, 

5 

Gross infant mortality 

5 in 12 

14 in 73 

39% 

19.1% 

Corrected infant mortality 

2 in 9 

9 in 68 

/ 

22% 

13.2% 

Positions (exclusive of 6-month fetus) 

Left mentoanterior 

2 

36 

Left mentotransverse 

1 

2 

Left mentoposterior 

4 

8 

Right mentoanterior 

2 

21 

Right mentotransverse 

0 • ' 

1 

Right mentoposterior 

1 

0 

Position not stated 

3 

5 

Average corrected infant mortality was 14.3 

per cent 



2. Loiv Forceps to the Face . — (Infant mortality, 12.5 per cent, maternal 
mortality, 0.) This operation was employed 16 times (8 primiparas and 8 
multiparas). The results of this form of delivery are shoAvn in the following 
table : 

Table VI, B. Low Forceps to Face — 16 Cases 



PRIMIPARAS 

MULTIPARAS 

Total number of cases 

8 

8 

Babies dying at birth 

2 


Neonatal deaths 

0 


Gross infant mortality 

25% 


Corrected infant mortality 

25% 

0 

Positions: 

■ Left mentoanterior 

4 

5 

Left mentotransverse 

1 

0 

Left mentoposterior 

1 

0 

Eight mentoanterior 

1 . 

1 

Eight mentotransverse 

0 

0 

Eight mentoposterior 

0 

2 

Position not stated 

1 

0 


Corrected infant mortality for low forceps group was 12.5 per cent 
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3. JHcxion of Jlcofl . — (Infant moi'liility followed by liigli forcep.s, 40 per 
cent, by other incthocls, 0 ; maternal inorlality, 0.) I'lexion of the head was done 
in 15 ca.ses, followed by spontaneous delivers- in 5. Table VI, C shows the 
results where flexion was used, follosved by spontaneous and forceps delivery. 

The average corrected mortality in this group of cases was 14.3 per cent. 
Flexion was tried unsueee.ssfully in 16 additional cases which Avere delivered 
by some other method. 


Table VI, C. JPlexiox of Head — 35 Ca.ses 


FI.EXION 

DELIVEKIES 

TOTAL NO. OF CASE.S 

IT. I 1 1 ‘Alt AS j M U r,TII*AKAK 

roSlTJONS 

INFANT 

MOBTAl.ITY 

COl'.l'.ECTED 

MOIITAT/ITV 

SpOTilaTieous 

. 3 

4 

3 right rnentopo.st. 

I left mentotrans. 

1 left raentoant. 

3 right mentotrans. 

1 not slated 

0 

0 

Low forceps 

O 

1 

3 right rnentopo.st. 

1 left rnentopo.st. 

(macerated) 

3 left mentoant. 

1 

0 

Midforeeps 

(Scaiizoni) 

0 

2 

2 right mentoant. 

0 

0 

High forceps 

0 

5 

4 right mentopost, 

1 not slated 

2 

40% 


4- Midforceps to ilic Face . — (Infant mortality, 0, matenial mortality, 0.) 
This was used on one primipara (left mentoanterior) where flexion had failed, 
and resulted in a live baby. 

5. Version and Extraction . — (Infant mortality, 53.3 per cent; maternal 
moihality, 3.5 per cent.) Version and breech extraction were employed in 27 
eases. The results are shoAvn in Table VI, D. 


Table VI, D. Podalic Veu.siox and BitEEcir ExTiiAcnox— 27 Case.s 



I'KIMlFAItAS 

.MLLTH’ABA.S 

Elective 

7 — 1 easy, G difficult 

2 Ji^fP 

1 LMA 

1 LMP 

3 Not .stated 

30 — 4 easy, G difficult 

4 LMA 

3 LMP 

2 KAIT 

2 RMP 

1 Not .stated 

After failure of flesion or/and 
forceps 

, ( 3 LMA 

1 1 K.AIP 

11 

r2 TAIA 
„ 2 LMT 

^ jl LMP 
ll R.MP 

IG 

^ macerated) G 

. R In 10 G in 3G 

Corrected infant rnortaJitv 

— mortality for pnm.p.arjmjind_in^tip.iras o.3..r per_ccnt 


In one midtipara and two 

SoSirtly tLZrt tone, were 170. per minute. In <:l,e «r.t primipara, 
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a bag bad been used to obtain dilatation, liigli forceps had failed, and the heart 
tones were also 170+ per minute; in the second primipara the fetal heart was 
irregular and flexion had also failed. In a third primipara, the baby had ])een 
dead for some time before the operation was begun. The remainder of the babies 
were in good condition at the time the versions were undertaken. 

The length of labor in these cases varied, as is shown in Table VI, E. 


Table VI, E. Duration op L/Vbor in 27 Version Delweries 



BABIES LIVED 

BjVBIES died 

TOTAL 

fPrimiparas 

Less than 10 hours 

1 (2nd twin) 

1 (difficult labor) 

2 

1-Multiparas 

1 

3 (1 membranes ruptured 3 1/4 

4 


11-20 hours 


Over 21 hours 


Primiparas 1 (right; uicnto- 5 (3 2n(l stage, 7 lb. C oz., 5 hours) G 
posterior) (1 poor condition, 2nd stage 

21/4 hours) 

(1 macerated) 

■hlultiparas 5 1 6 


f Primiparas 0 


2 (1 difficult 28^/4 hour labor) 
(1 difficult 48 hour labor) 


I Multiparas 3 (1 mcutosacral 1 (2nd 5 hours, membranes 
and prolapsed ruptured short time) 

foot) 


Time not stated 

['Primiparas 0 

1 

1 


fhlultiparas' 1 

1 

2 


In four primiparas, the membranes had been ruptured for 5, 8, 10, and 48 
hours before the version was attempted, ending vnth 3 stillborn babies and one 
baby in poor condition, who later died. In another primipara, the membranes 
had been ruptured 12 hours without complete dilatation ; following accouche- 
ment force, a version and extraction were done, resulting in a dead babj^, the 
mother also dying of sepsis after twenty-five days. In one multipara, after the 
membranes had been ruptured for nine and one-half hours, a difficult version 
netted an infant with intracranial hemorrhage, who lived, following several 
spinal punctures. In two primiparas, the membranes were ruptured two hours 
or less, and resulted in living babies, while two babies were lost in the three 
multiparas in whom the membranes had been ruptured for this duration of time. 
There were one primipara and one multipara in whom the membranes were 
ruptured for two to three hours before the version was attempted and both 
babies died. In the cases of three primipara.s, the duration of the time of rup- 
tiu'e of membranes before the version and extraction was not stated. Tliey 
yielded a macerated fetus and two stillbirths, while two babies were dead at 
deliveiy in the 7 multiparas belonging to this group. 

6. Cesarean section . — (Infant mortality, 0, maternal mortality, 0.) This 
method of delivery was used in 8 cases, 4 primiparas and 4 multiparas. All the 
mothers and babies survived. In one primipara, a cesarean hysterectomy was 
done because of an incompressible pyelitis in an ectopic kidney. The postop- 
erative course in this ease was stormy. Of the three other primijiaras, two had 
elective sections and the other, with a small pelvis, was sectioned after an un- 
successful trial of labor. One multipara vdtli a small pelvis was sectioned after 
a trial; two were repeat sections; and in another, which began as a brow 
presentation, a section was done when labor failed to progress after thirteen 
hours, . 
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^ 7. Mdniuil lioiuiion. — ^i\Ianiial rotation iollowed by low forcep.s was used 
in one inultipara, a right mentoposterior, in whom the membranes wei’e rup- 
tured at. the time of the jirocedure. The condition of the babj’’ and mother was 
good. 

8. Monsters . — (Infant mortality 100 per cent, maternal mortality, 0.) Of 
the 3 primiparas and 6 multiparas who had anenceplialic mon.sters, delivery was 
difficult in 3 of the multiparas. Low forceps were used in one, Braun’s hook 
about the neck of the second, and a cephalic manual extraction was done on the 
third. The remainder were spontaneously delivered. 

9. Craniotomy.— (Infant mortality, 100 per cent, maternal mortality, 33% 
per cent.) Three multiparas were delivered by this destructive method. In one, 
a riglit mentotransverse, the patient had been in labor for ten days when .she was 
admitted with a temperature of above 100.4 F. On admission, the heart tones 
were normal. Thirty hours after the membranes ruptured, however, the crani- 
otomy was done. The second case was a grand multipara (para viii, gravida ix) 
with a right mentoposterior, who, after 32 hours of labor, went into shock fol- 
lowing a sacral block. The death of the baby in this ease was considered as 
being due to anoxia. Tlie third ease was admitted with a temperature range 
of 101° to 103° P., the membranes ruptured. After forty-eiglit hours of labor, 
the heart tones di.sappeared. The cervix was only partially dilated and the head 
was impacted, necessitating the , craniotomy. This patient died of peritonitis 
on the sixth postpartum day. 

Anesthesia 

It was not possible .to give an ane.st.hetie in 24 cases, in which delivery oc- 
curred sooner than expected. The majority of the remaining cases were an- 
esthetized uith chloroform or ether, the latter, either alone or in combination 
with ethylene or nitrous oxide. Generally, the more difficult the operative 
procedure, the more profound the anesthetic. 


Maternal Morbidity’" 

The following table (Table VII) gives the maternal postpartal course. 
Two points are outstanding in the morbidity study : First, the more com- 
plicated the delivery, the more morbid the patient, ./rimost 50 per cent of those 
haviim versions and extractions and high forceps following flexion were morbid. 


Table VH. Maternal Mokbibity 



1 morbid 

1 NOT MORBID 

1 NOT STATED 

1 PRIMIP- 
AltAS 1 

1 JIULTIP- j 
I Ar.AS 1 

1 PRIMIP- 
ARA.S ' 

1 MULTIP- 
ARA.S 

PP.IMIP- 
AKAS i 

1 MULTIP- 
1 ARAS 

— — :r ] — — 



/lOtio VJ uoivti/i*/. 

Version and extraction 
IjO-k forceps 

High oi" T ,1., 

Spontaneous delivery and other 
Cesarean section 
Craniotomy 


*Ono DUhrii.sen’s and 1 flexion, 
tone third degree tear. 
lOne Porro section. 

the .standard set up .h.v the American Committee on Alatcmal 


determining morbiditj 

i’-elfare vras used. 
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Avhile less than 20 per cent of the spontaneous deliveries for both primiparas 
and multiparas ran a temperature elevation. Second, one-third of the morbid 
primiparas and multiparas had labors that lasted twenty-four hours or longer, 
while in the nonmorbid group, approximately one'-eighth of each had labors of 
this duration. Two cesarean sections in primiparas were followed by a tem- 
perature elevation; one was the patient with the ectopic kidney, who had the 
Porro section. Two of the three patients having craniotomies were morbid for 
3 to 14 days each and recovered, while the third one died of sepsis six days after 
the delivery. The remainder of the morbid cases ran a slight to marked tem- 
perature elevation for 1 or 2 days to as long as 25 days.* 

There were 11 postpartum patients (3 primiparas and 8 multiparas) who 
bled excessively or were in shock. Of these, 5 (2 primiparas and 3 multiparas) 
were delivered by version and breech extraction; 2 had high forceps (1 primip- 
ara and 1 multipara, the primipara following Diihrssen’s incisions); 3 multip- 
aras were delivered by craniotomies; and one multipara delivered spontaneously. 


Table vni. Postpartum, Hemorrhage and- Shock — 11 Cases 



PRIMIPARAS 

MULTIPARAS 

Version and extraction 

2 (1 manually dilated 
cervix) 

3 

High forceps 

1 (Diihrssen ’s) 

1 

Craniotomy 

0 

3 

Spontaneous deliverj' ■ 

0 

1 

Total 

3 • 

8 


Table IX. Cervical and Perineal Laceration 



' PRIMIPARAS 

MULTIPARAS 

Cervix 1 

(Version and extraction, manu- 
ally dilated cervix) 7_J 

1 

3 spontaneous deliveries 

2 version and extraction 

1 high forceps, long labor 

1 craniotomy 

Perineum 7 

< 

ri first degree: version and extrac- 
tion 

3 second degree 

1 spontaneous delivery 27 < 

2 version and extraction 

3 third degree 

2 version and extraction 

1 high forceps, Diihrs.scn ’s incision 

fll first degree 

1 high forceps 

10 spontaneous delivery 

5 second degree 

1 craniotomy 

2 version and extraction 

1 high forceps 

1 third degree: spontaneous deliA'ery 


Maternal Mortality 

Two mothers were lost in the 160 cases. The first, in 1929, was a Negro 
gravida 4, with a mentoposterior, who Avas admitted in labor several days after 
the membranes had been ruptured. The temperature on admission was 100° to 
101° F, At the end of forty-eight hours, the cervix Avas almost completely 
dilated and the face Avas impacted in the mentosacral position. The uterus Avas 
tightly molded about the baby. A craniotomy Avas chosen for the deliA’^eiy. The 
patient died six days later of puerperal sepsis and general peritonitis. The sec- 
ond matei’nal death Avas one of the cases in 1934, a 20-year-old Negro primipara 
Avith an adequate pelvds, Avho Avas admitted in labor. After seA*enteen hours of 

*One patient, who haC a ver-sion and extraction following- manual dilatation, died on the 
twenty-flftli day. 
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labor, the inenibranes ruptiired, a»d an arm pro]aj).sed, comjdicaling the- left 
inentoanterior position T)iis was' followed by evidence of fclal distress. The 
cervix wa.s undilated ; a manual dilatation was attempted followed by a ver.sion 
and extraction, using nitrou.s oxide only for the anesthetic. The baby could 
not be revived. The mother became .septic, developed a right femoral thrombo- 
phlebitis, and died on her twenty-fiftli po.stj)artum day. 

The first case i)robably •was handled as conservatively as the 3929 arma- 
mentaj'ium would have jmrmitled, unless a Porro section' had been used, but 
tlie second ease is a striking example of poor obstetric management and violates 
the conditions needed for .sucee.ssfully doing versions and extraetion.s. With 
jmnicillin, sulfonamides, and streptomycin, as well as irnpj-oved technique, a sec- 
tion on eillicr of these eases Avould have been safer, em])loying a hysterectomy 
on the first and the oxt raperitoneal technique on the second. 

Condition of Babies 

The conditions of the babies at birth ai'c shown in Table X, while Table 
XI .summaries the infant ‘lo.s.s, and Table- XII outlines fetal abnormalities in 
living babies found at birth. 

One multipara finally delivered a live baby with low foi'ceps, after twenty- 
four hours, the face being traumatized. The baby of another multipara was alive 
but had a marked cleft palate and harelip. A third multipara, after twenty- 
two hours of labor, delivered a normal baby with edema of the glottis. The posi- 
tion in this ease was a left mentoposterior. In .still another multipara, following 
a version and extraction, the baby had a fractured clavicle; while the baby of 


Tabi.e X. CoxDiTio.v or I.vfaxt.s Tyj-es or Demvep.v 


lAVING 


.STII.LKIUTII 


XKO.VATAI. 


^rACKt!ATEI) 


MO.VSTKfC 









Mid iuid high forc-cp.-* 
Vernion and extraction 
Spontaneous delivery 
Lo-iv forceps 
Cc.«arean poction 

Long la bor ____ 

*One followca ver.sion. 


11 

09 

8 

4 

tr> 


tOiio premature. 

JOnc 2 % pound baby: 1 C-montli 
5Hoii(l flexed. 

none iiydramnio.s; 1 4 pound.*. 
fTlirce diflicuU dcbvei'ic.s. 


0 

G 

a 

0 

0 


em-iPuncy. 


0 

5 

5 

1 
0 
4 


) 0 

1 1 

1 2t 

21 0 

0 0 

(I 0 


] 0 

1 0 

0 Si! 

1$ 0 

0 0 

1 0 


0 fj 

0 0 

S Gt 

0 0 

0 0 

(I 0 


Taui.e XI. I.vrA.VT .Moiitai.itv 


r’/iiMirAbAS 


Uluunbcr of babie.s 

; monsters, macerated, and prc niatu^ 


41 

5 


SO 


10 

(2T.r ])Cr cent) 


-p;;;;;^ma gc los.s:~~vi^lc )>ahic5, 17.3 perjt^ 


.Mr!/rirAi:AK 
119 
II • 

ins 

15 

(IS.n par fcnl.) 
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TABIiE xn. ABNOR^tATilTIES IN LlYE BABIES AT BiRTH 


Trauma to face 
Fractured clavicle 

Hair lip, cleft palate 

Severe moulding liead 

Face mai'lcedly cj’anoilc 

Edema of glottis 
Intracranial liemorrhage* 


1 (para iv, hour labor, LMA, low forceps, baby lived) 

1 (para iii, 3% hour labor, version and extraction under 
ether, baby lived) ’ 

1 para ii, LhIA, spontaneous delivery 714 hour labor, baby 
lived) 

1 (para ii, RMA, spontaneous delivery 37^4 hour labor, 
baby lived) 

3 (para ix, RhIA, spontaneous delivery 40 hour labor, baby 
lived; para i, LMA 21+ hour labor; para iv, RMP 
spontaneous delivery 

1 para vi, LMP, spontaneous delivery 9 hour labor, l)aby 
lived) 

1 (para i, gravida iv, elective version in RMP 


Condition poor (asphyxia) 


1 (para 0, LMA, version and extraction following bag) 


♦Several other babies in tlie later neonatal period exhibited signs of intracranial hemor- 
rhage while their immediate postpartum <;^ondition was poor. 

a fifth multipara, delivered by version and extraction, had an intracranial hem- 
orrhage, but survived after receiving several cysternal and spinal taps. Al- 
though none of the abnormalities listed were permanent (except the lip-palate 
imperfection) any one of them could have been associated with a fetal intra- 
cranial hemorrhage, or a lifelong disabling deformity might have resulted. 

Discussion 

A. Incidence . — It appears that the incidence of face presentations stated 
in our obstetric texts is too high and probably should be revised. Although 
that found in this series comiDares with that of others, it is possible that a num- 
ber of cases beginning as face were converted into vertex, the original presenta- 
tion being forgotten. 

In this series there were 92 (57.5 per cent) mentoanteriors, 35 (22 per cent) 
mentoposteriors, 13 (9 per cent) mentotransverse, and 13 (12 per cent) in which 
the position was not stated, which compares Avith 50.3 per cent, 23 per cent, 13 
per cent, and 14 per cent respectively reported by Posner and Buch. 

B. Etiology. — Disproportion, although present in 14 cases, did not play a 
major role in the production of the presentation, Avhieh is at variance Avith 
general opinion and the incidence of 2 out of 3 cases, as given in the Harlem re- 
port. Multiparity does seem to play a major role and occurred alone or in com- 
bination AAoth other factors in 52 cases. Of this number, 14 patients Avere grand 
multiparas, liaAdng their seAmnth to fifteenth baby. Bi’oav presentations pre- 
ceded complete extension of the head in 12 cases. Other factors, such as pendu- 
lous abdomen, fetal neck tumors, hydramnios, placenta previa, small babies, 
compound presentation, and the use of the hydrostatic bag in the first stage 
of labor, probably do predispose to face presentation and their presence should 
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keep one alert for tliis condition, although in this scries their occurrence was 
infrequent. 

C. Management. ~S,-c\v\y diagnosis is important. In the majority of these 
eases, the diagnosis was made after labor was well advanced, yet several were 
diagnosed before the onset of laboi*. Primaiy face presentations should be 
recognizable by careful abdominal palpation and vaginal examination, confirm- 
ing if necessary by x-ray. The important findings are concave dorsal plane, 
prominent small parts, loud fetal heart tones Iieard best through the anterior 
fetal chest wall, and the iDresenee of a marked eephalie prominence on the same 
side of the babj’^ as is the back; vaginally, the facial features are not to be con- 
fused with the breech. This, combined with multiparity, especially grand 
luultiparitj'', disproportion, and other more or less uncommon conditions, should 
lead to an earlier diagnosis and, therefore, a less complicated labor and delivery. 

Labor should be conducted guardedly and aseptically, for many face 
presentations are potential candidates for cesai'can section. Fluids, sedation, 
and care of the bladder and rectum are more important than in vertex presenta- 
tions. The first stage of labor is Iikel 3 ’’ to be prolonged; the longest in this 
series was 10 days, ending with a craniotomy. ^ 

Since spontaneous deliveiy does occur in all positions, it should probablj' 
be anticipated if there is no disproportion, but interference (low forceps to face 
or following flexion, midforceps to face, flexion alone, and manual rotation) 
should always be kept in mind as a possibility for a safe termination of labor. 
Early flexion of the head in mentoposteriors, under anesthesia and aseptic tech- 
nique, is probablj^ preferred in multiparas and an occasional primipara, allow- 
ing labor to progress normallj'- afterward. The Schatz, Ziegenspeek, and Thorn 
maneuvers may be useful. Failing to accomplish flexion, cesarean section is 
infinitely better than to attempt deliveiy by the breech. 


This last method is tlie least desirable of all methods for deliver 3 ^ Al- 
though it was used in this series in 10 cases where other methods failed,’ the fetal 
results were almost as poor when done electively. The attitude of the fetus, 
duration of labor, and the possibility of long-standing ruptured membranes 
presage an unhappy ending for the baby and danger to the mother, and predis- 
pose to violation of the conditions under wliich this operation may be expected 
to be successfully done. Delivery of one second twin in this series by elective 
version and extraction was apparently ju.stified. • Perineal and cervical tears, 
hemoi’i’hage, sep.sis, damage to the living fetus were most common in the cases 
where this operation was done. One of the maternal deaths was due directly 
to this method of deliveiy, where poor judgment was noted and obstetric hys- 
teria was evident. Certainly, waiting or cesarean section could have produced 


no worse results. 

The suggestion made by Posner and Buch< that cesarean section should 
lie done more often, especialiy in primipavas, is home out by the results herein 
renorted and' should be made to include (1) face presentations in multiparas 
3ng more than the fifth or sixth baby, (2) any ease where the first stage is 
not progressing satisfactorily, (3) when conditions found during the second 
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stage are not favorable,, ratlier than taking a chance with the two lives involved. 
The availability of sulfonamides, antibiotics, and the extraperitoneal cesarean 
technique makes conservatism justifiable in the remainder of the cases. This 
should eliminate the necessity of craniotomies and other mutilating operations. 
However, death of the fetus in utero and fetal deformities are direct contra- 
indications to this policy and must be eliminated before subjecting the patient 
to the danger of a cesarean section. 

It should be borne in mind that the long labors and difficult operative pro- 
cedures necessitated by face presentations for vaginal delivery are the chief 
causes of maternal hemorrhage and infection and fetal death. In at least, one 
case, the baby died during the long labor and was ultimatedly delivered 
vaginaUy. 

The anesthetic did not seem to play an important part in the deliver}^, 
except when a formidable procedure was undertaken. Version and extraction, 
high and midforceps, and craniotomies required deeper anesthesia than spon- 
taneous and low forceps deliveries. That this was the ease is in line with what 
would be expected. 

Summary and Conclusions 

1. The results obtained in the delivery of 160 cases of face presentation 
are reported. 

2. The frequency of face presentation in this series was 0.184 per cent, 
which is comparable to 0.19 reported in a recent series. Multiparas were three 
and a half times more common than primiparas and mentoanteriors were more 
often seen than other positions. 

3. Parity and its accompanying lack of abdominal and uterine tone were 
the most important etiological factors. However, other conditions must be 
borne in mind as possible causes, and the presentation should be watched for 
in contracted pelves and in patients with large babies. It appears that primary 
face presentations are not uncommon, there being 56 cases in 160, in which no 
explanation could be found for the presentation. 

4. Spontaneous delivery occurred from all positions and may be anticipated 
provided there is no disproportion in most multiparas and possibly a few 
primiparas. In the latter group, cesarean section should be done electively 
when the diagnosis is clear, after fetal death and deformities incompatible with 
life have been eliminated. Low forceps to the face or following flexion of the 
head and manual rotation may be needed to finish the delivery late in the second 
stage. Versions and extractions should have no place in the delivery of face 
presentations except in an occasional case of a second twin which presents as a 
face. 

5. The adjusted infant mortality for this series was 17.3 per cent, which 
could be materially reduced by more carefully watched fii-st and second stages, 
omission of complicated vaginal procedures when simple procedures failed, and 
substitution of cesarean section in these cases. 
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Discussion 

DR. HENRY BATJXBAUM, Chicago. — The greatest value one can receive from a prc.=en- 
tation of this kind is a comparative evaluation of the various methods for handling this fairly 
rare and difficult complication, to employ the method which gives the greatest possibility of 
success. Dr. Eeddoch gives ns the results of his arduous studies and makes several per- 
tinent observations. Just to re-erapliasize a few of his suggestions: Cesarean section as an 
elective procedure is becoming more popular in the management of face presentation and 
rightly so. This operation is particularly indicated in elderly primigravidas, and in cases 
of ceplialopelvic disproportion and persistent mentoposterior presentation. This procedure 
carries a greater assurance of safety to the mother, as well as a greater fetal sah-agc, as 
shown in his tables. A'^ersion is extrcmelj- difficult as well as quite dangerous to perform in 
a face presentation, because of the marked extension of the fetal bodj' with the location of 
the buttocks high in the fundus. The value of x-ray in confirming the diagnosis is unques- 
tionably of great value, as well as to rule out the possibility of a fetal deformitj', if a 
cesarean section is contemplated. I believe that, inasmuch -as mentoposterior is an impos- 
sible deliver}', and maj- result in an obstetric tragedj' if neglected, it is best treated by a 
cesarean section if the cervix is not dilated, or a conversion, if the condition is recognized 
after the cervix is completely dilated and effaced. The coin-er.'-ion is done under a deep 
either anesthesia, after which the patient is allowed to wake up, and labor is permitted to 
continue until the head molds and dips down deep into the pelvis. 

For the purposes of comparison, I would like to refer to the results from the service of 
the Chicago Maternity Center of face pre.«entation for the past ten j'ears. First, I want to 
call to 3 'our attention the fact that all our cases arc conducted in the patient’s own home 
under adverse sanitarj' conditions. All ca.scs arc conducted bj' an interne who is superwsed 
b}' a resident, and if neccssarj- an attending phj-sician is summoned. If the deliver}' is im- 
possible to complete in the home, the patient is hospitalized. 

In the period from 1937 to 1946 inclusive, there were 22,440 deliverie.s, of which 58 
cases were diagnosed as face presentation. This is an incidence of 1 to 387 or 0.258 per cent, 
a slightly smaller incidence than that cited by Dr. Rcddoch. Of this group, spontaneous 
delivery occurred in 42 or 72.4 per cent. Spontaneous delivery following conversion occurred 
in 2 or 3.4 per cent, making a grand total of 75.8 per cent who delivered spontaneously. One 
of the latter cases ■ developed an incomplete rupture of the uterus in the right broad liga- 
ment, W'ith a subsequent supravaginal hy.stcrectomy followed by recover}'. Also, I wish to 
call attention to the high incidence of prolapse of the cord associated with this type of mal- 
presentation. In the aforementioned 44 cases there were three prolapsed cords and one pro- 
lapsed arm." There were three low forceps, two midforceps and two high forceps, for a per- 
centage of 12.1 per cent. Six of these seven cases were preceded by conversion and manual 
rotation A’’ersion followed by e.xtraction was done four times or in 7.0 per cent of this series. 
Three of the.se versions followed a failed conversion. The fetal mortality here was 50 per 
ent Craniotomy was performed in two cases- or 3.4 per cent. In one of the eases the 
Center was called in when the patient was fully dilated and had a threatened uterine rup- 
She had been previously attended by a midwife and a private doctor. The last case 
JnVan anencephalic monster and i.ere extraction of the fetus was accomplished with a Braun’s 
V nercentage of 1.7 per cent. In this group there were 7 primiparas and 51 multiparas, 
UooK, a relationship. In spite of or because of the fact that there were no cesarean 
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sections in this series of face presentations delivered in the home, there was no maternal 
mortality. Our gross fetal mortality was 27.58 per cent, due to twelve stillbirths and four 
neonatal deaths. If we count out five anencephalic monsters, two cases in which there were 
no fetal heart tones audible on arrival of our doctors, and two previable babies under 1,500 
grams, our fetal mortalitj’- was 12.06 per cent, approximately the same as those of Dr. 
Eeddoch. There were five fetal monstrosities out of 58 cases, a little less than 10 per cent 
which was the prime etiological factor in the causation of this condition, the so-called snout 
presentation. 

DE. E. L. KING, New Orleans, La. — liave had several cases, both in the hospital 
and private practice, that have been diagnosed as primary presentation of the face before 
labor started, but this diagnosis cannot always be made. The x-ray has proved extremely 
valuable in helping this diagnosis and also in the matter of ruling out an anencephalic 
monster. 

I agree with Dr, Eeddoch that more frequent resort to cesai'ean section in properly 
selected cases is in order, and I would include in that all cases of face presentation in 
primigravidas. 

DE. EUDOLPH W. HOLMES, Charlottesville, Va. — In the normal, and as well in flat 
pelves, the characteristic descent in labor is with the chin directed to the side — i.e., the 
mentobregmatic line is placed transversely; the molding of the head produces a temporary 
dolichocephalia, and the less the skull bones have ossified, the more marked is such develop- 
ment. Further, the chin will not rotate to the front until the elongated hind head has passed 
the promontory; therefore, rotation may be so delayed that the mouth may be visible before 
rotation takes place. This phenomenon of labor in fact is so characteristic, that rotation with 
forceps never should be assayed until the cliin appears under the pubes, from spontaneous 
rotation. A face presentation, chin at the promontory, may rotate spontaneously if left to 
nature; a chin in the hollow of the sacrum, likewise, may rotate 180 degrees in the natural 
course of labor. I have seen several of these instances. Pace presentation in cutocia; 
overly large infants may cause dystocia. 
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Vaginal vault stenosis due to congenital or acquired, lesions makes adequate 
radium applieation impossible, and refusal of radiation by the patient is oeea- 
sionally' encountered. 

Pregnancy complicating cervical neoplasm is a serious matter, and opinions 
vary as to the best method of treatment. Tcclinically the operation during preg- 
nancy is more difficult as the vascularity of the parts makes oozing moi'c trouble- 
some, though this is to some extent offset by the pliability of the tissues. I have 
performed Werthcim’s 'operation on three occasions during pregnancy, and one 
of these patients has survived eight years. The other two patients died within 
one year of widespread recurrence. 

Wertheim’s Operation After Previous Jrradiaiion. — On sixty-two occasions 
I have performed the operation after previous radiation by radium alone, or by 
combination of radium and .deep x-raj’- therapy. The intervals between radia- 
tion and operation have ranged from one week to fourteeii months. This latter 
was an unusual ease which had been fully radiated by local radium and two full 
courses of deep therapy under the care of Professor Windeyer of the Middlesex 
Hospital. The patient pm-sistcntly gave a positive cervical biopsy for adeno- 
carcinoma, and in the end he asked me to attempt a radical abdominal hysterec- 
tomy. This was accomplished without any real difficulty together with a 
thorough clearance of the glandbearing area. The cervix showed undoiibtedly 
active adenocareinomatous changes, but the glands were negative for growth, and 
I am quite sure that they had never been involved. In the main, premous radia- 
tion does someAvhat magnify the technical difficulties of the operation, but, pro- 
vided the growth still conforms to Stages I or II, in my experience it is always 
removable. _ In my opinion it is more than Justifiable to attempt such cases, as 
the alternative to operation is death. 

Results of Wertlieim Hysterectomy on Cases Selected as TJnsuitahle for 
Radiation or Found to he Radioresistant. — During the years 1936 to 1941 in the 
Chelsea Hospital for Women fifty-four operations were performed in such cases. 
In all there were 34 Stage I and 20 Stage II growths, and at the end of five years 
24 patients, or 44.4 per cent, of the total were known to be alive and well. Six 
were lost in the follow-up during the first three years of the war. If these be 
excluded it vill be found that 50 per cent of the patients followed up were alive 
and well. There were three operative deaths in the series — a mortality rate of 
5.5 per cent. It must be remembered that these cases were selected as being 
either unsuitable for radiation or. as being proved radioresistant eases. The num- 
ber who would have survived without operation is impossible to assess. 

The Regional Glands. — So far as we can assess, we have come to the con- 
clusion that the rate of carcinomatous gland involvement is approximately as 
follows : 

Stage I 20-25 per cent 

Stage n 30-35 per cent 

Stage m 40-50 per cent 

Stage W Over 60 per cent 


These figures are based on material obtained from the Wertlieim operation, from 
the operation of Ijunpliadenectomy without removal of the uterus and from 
autopsy material, and these figures appear to agree with some other observers. 

It Avould appear obvious that treatment by radium alone using vaginal ap- 
plicators only can never hope to give adequate radiation to the Ijmiphatic field 
of the pelvis Some workers even question the efficiency of deep ray therapy in 
this respect.' At the risk of incurring the enmity of the radiotherapists here I 
make so bold as to suggest that this ability to sterilize the pelvic lymphatic field 
of carcinomatous deposits is not so gi’eat as many of thein think. I feel so 
strongly about this that I often wonder if the improvement in the results of 
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other hospitals and nursing homes, have performed Wertheim’s operation 207 
times with six operative deaths, a mortality rate of under 3 per cent. This is not 
a tribute to any exceptional operative skill, hut to a careful selection of cases, 
improved anesthesia, the use of blood transfusion and plasma infusions, the use 
of penicillin and the sulfonamides, and, not least of all, to good nursing. 

Thus it will, be seen that since 1936 on an average 14 per cent of the patients 
with carcinoma of the cervix .have been subjected to the'" Wertheim operation, 9 
per cent being the lowest in any one of the years, and 20 per cent being tlie 
highest rate. Previous to this 55 per cent of all cases presenting were operated 
upon, whereas Bonnej^ in his own personal series considered that he operated 
upon 63 per cent of the patients presenting. 

Prom the above it appears that operative treatment is now emljarked upon 
in about one ease in seven, whereas originallj’' every alternate i^atient was sub- 
jected to surgery. Our selection of cases for the radical operation is confined 
to the eases shown in Table VI. 

Table VI. Indications for Wertheim Hysterectomy Today 

1. Radioresistant growths proved either clinically or cytologically 
(biopsj’- positive). 

2, Columnar celled carcinoma of the cervix, 

S, Stenosis of vaginal vault. 

4. The presence of large fibroids or ovarian cysts complicating 
cervical cancer. 

5. Salpingitis complicating cervical cancer. 

6. Refusal of radiation by the patient. 

7. Pregnancy complicating cervical cancer. 


Radioresistance. — So far as we Imow at the moment the most reliable method 
of determining radioresistance is on clinical grounds, and we have all met with 
the growth which fails to improve clinically after radiation or which, after ap- 
pearing to heal, breaks dotvn relatively quickly. Kepeated biopsies confirm the 
diagnosis of resistance. Many attempts have been made on histologic grounds 
at an eaiijr stage of radiation to determine early resistance, and Koller working 
at the Royal Cancer Hospital and in association with the combined Cancer Clinic 
of the Chelsea Hospital for Women and the Royal Cancer Hospital bases his 
criteria of radioresistance on the effect of irradiation on mitosis as well as witli 
its effect on surrounding connective tissue reaction. So far we have chosen to 
formulate the diagnosis of resistance on either clinical or biopsy evidence 
entirely. 

Columnar Celled Carcinoma of the Cervix. — So far, in England, we have 
found these adeno carcinomatous growths very resistant. At the Chelsea Hos- 
pital for Women only 10 per cent survived over five years after radiation. 
Maliphant of Cardiff finds 14 per cent five-year survivals, and Professor 
Windeyer from the Middlesex Hospital reports about 14 per cent survivals. 
In a small personal series of eleven such eases which I have followed up after 
the Wertheim operation, so far four, or 36 per cent, are alive and ivell after 
a period of five years. In this respect also we have noted that the squamous 
endocervical growth appears more resistant than the more common exoeei-vieal 
growth. 

The presence of large fibroids, ovarian tuviors, or salpingitis in our opinion 
always contraindicates radiation, and all .such eases are treated surgicallj’^ if the 
patient’s condition permits. 
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colleagues and I have decided to extend the ])vaetiee of lyni])hadenectomy until 
such tiiue as iiu]n'ovemcnts in deep thci‘a])y or some other more effective method 
of ti’eat.ment makes tlie procedure un.instifiable and unnecessary. 

Technique of ihe Wertheim Operaiion . — It perhaps -will interest you to out- 
line a. few of the technical modifications of the Wertheim Operation practiced in 
our hospital. Anesthesia is obtained by the use of intravenous pentothal followed 
by gas and oxygen combined with spinal analgesia using light percaine intra- 
thecal solution. Eecently we have tried the use of gas, oxygen, and curare, but 
so far this has not proved pojnilar. Most of us perform the lymphadenectomy 
early in the operation, immediately after making certain that the bladder can be 
satisfactorily displaced dowiiAvards. One of my colleagues, Aubrey Goodwin, 
practices lymphadenectomy early in the operation sweeping the glands medial- 
wards and leaving the iliac and obturator lymph node chain attached to the 
uterus throughout. This early attack on the lymph glands facilitates early ex- 
posure of the ureters and uterine vessels, allows of better hemostasis, and has the 
psychological advantage in that it gives the surgeon a sense of completion as soon 
as the uterus with its attachments has been removed. I also have the impression 
that operative shock is somewhat lessened. 

At least the upper one-half, and preferably the upper two-thirds of the 
vagina, are removed, and if this clearance be effected vaginal recurrence is almost 
unknown. The vaginal vault is left open for drainage purposes and the sub- 
peritoneal raw area is lightly packed with penicillin gauze, one end of which 
passes through the vagina. This gauze is removed in thirty-six hours. Plasma 
infusion or blood transfusion is practiced in every ease as a routine, and the 
choice of solution depends upon t he amount of blood lost. 

The ureters and bladder are treated with the greatest gentleness and re- 
spect, and this is especially important in the post radiation cases. Over the past 
twelve years the incidence of postoperative urinary fistulas has been 3.1 per 
cent, a figure which compares favoi’ably with that of fistulas following radio- 
therapy. 

Conclusions 

I trust that I have not given the impression that I do not appreciate the 
value of radiotherapy, but I do feel that there has lately been a tendency to 
take a broader view of the whole subject and to treat each case on its merits. In 
recent years radical surgery for the condition has tended to be underrated in its 
usefulness. The operative mortality in properly selected cases should not exceed 
5 per cent, and should never reach the high figures sometimes quoted. The 
figures given for radiation always tend to favor that form of therapy, as the 
five-year results are alwaj^s described as “sipwivals” and not as "cures.” In- 
deed a large percentage of five-year radiation survivals are literally dying of 
cancer of attenuated virulence. The ten-year sur^dval rate shows a very ap- 
preciable drop, and even after this time a considerable percentage of patients 
die of the remote sequelae of radiation. In following up these postradiation 
eases, the interpretation of thickening and infiltration is difficult to assess. The 
radium enthusiast calls this "fibrosis,” the surgical enthusiast designates it as 
"recurrence” and the honest observer simply states that he does not know. 
After the Wertheim operation any thickening denotes recurrence, and the falling 
oft in the figures of ten-year results is not nearly so great as in the ease of radia- 
tion. Bonney estimates that between five and ten years he loses a further 10 per 
cent from recurrence. 
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radiotherapy are not due more to improvements in the details of application, 
screenage and dosage of the radium rather than to the addition of deep x-ray 
therapy. Indeed, the latest five-year report of the Holt Eadium Institute in 
Manchester shows better results in Stage I and II growths wdth radium alone 
than with combined radium and deep x-rays. 

However, their numbers are relatively small. One must confess that tliese 
results are at variance witli those usually shown for other centers, but Hr. Pater- 
son of Manchester is unusually meticulous with his radium applications, and he 
certainly obtains the maximum intensity of radiation to the cervix and its neigh- 
boring structures from his vaginal radium application. 


Table VII. Results of Werthebi’s Operation at the Chelsea Hospital for Women 

FOR the Years 1936 to 1941, Inclusive 


I stage I 1 stage n | stages i and ii 

Numlier of cases treated 34 20 54 

Number alive at end of 14-41 per cent 10-50 per cent 24-44 per cent 

five years 

Lost in follow up 5 16 

Number alive after five years 14-48 per cent 10-53 per cent 24-50 per cent 

e.\cluding lost cases 

Operative deatbs 3 

Operative mortality 5.5 per cent 


Table IOLII. Holt Radium Institute (Manchester) 1945. Cancer of Cervix. 771 Cases. 

1932 TO 1939 

Radium Treatment With and Without X-Ray Therapy 



i stage I 1 

1 STAGE H 1 

1 STAGE in 

STAGE rv 

technique 

NO. 

5-year 

SURVIVALS 

NO. 

5-YEAR 

SURVIVALS 

1 NO. 

5 -YEAR 
SURVIVALS 

NO. 

5-YEAR 

SURVIVALS 


A. Radium and 23 62 per cent 224 44 per cent 212 29 per cent 55 20 per cent 

x-rays 

B. Eadium 35 76 per cent 117 49 per cent 58 25 per cent 27 8 per cent 

alone 


In this respect also I have had some experience of performing lymphadenec- 
tomy after a full course of treatment by radium and deep x-rays. I have found 
a cured cervix with negative biopsy in association with positive lymph nodes 
apparently unaffected by the deep therapy. In all those cases (37) in which the 
lymph nodes have proved negative for carcinoma, they have been so mobile and 
so easily removed that I cannot lielieve that they have ever been involved. I have 
never yet removed adherent lymph nodes which have been obviously sterilized by 
I’adiation and which have been proved to be free of growth. 

Likeivise I have yet to see a recurrence following the "Wertheim operation 
successfully treated by deep therapy, and this has also been Mr. Bonney ’s ex- 
perience. 

We must accept the fact that in up to 80 per cent of Stage I grovffhs the 
gl^ds are unaffected, in up to 70 per eent of Stage II growths they are free, 
and in more than 50 per cent of Stage III growths there is no malignant in- 
volvement. Is it in these gland-free cases that the radiotherapist obtains his suc- 
cesses? No one will doubt that the adequate application of radium will cure the 
nmjority of the local cervical groivths, but to my mind it is not yet proved how 
efficient is deep therapy in eradicating the disease from the glandbearing area. 
I feel vdth Dr. Taussig that there is a place for lymphadeneetomy in selected 
Stage III cases wMch have been cured locally by radium, and I feel that such a 
procedure could well be extended to include Stage II cases and selected cases of 
Stage I growth. In such cases the operative mortality is negligible, and my 
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At this point Dr. Hcaly slated that they feel in cases of carcinoma of the cervix the 
important point, especially in advanced case.s, is whether they are favorable for operative 
treatment or not, and that in their experience the end-result was in accordance with that. 
Continuing, Dr. Hcaly said: 

"Dr. Read also mentioned that he finds they operate in about 14 per cent of their 
cases. Tliat is remarkably interesting, and if I am not right about that he will correct 
mo, because our figures show that those are the .iustifiuble cases in which to operate. I 
think about 35 per cent of our cases at the kfemorial Hospital as we examined .them and 
classified them in the League of Nations group were regarded as verj' favorable cases in 
which you might consider surgical intervention and, of course, we were depending on 
radiation except where we met with radioresistant cases, and in those we always recom- 
mended surgery. 

"I want to express my deep thanks to Dr. Read for his splendid presentation, with 
all of which I am in hearty agreement." 

DR. HOWARD C. TAYLOR, JR. — "Like Dr. Hcaly I am impressed by Dr. Read's 
paper because he speaks from experience of a service reporting COO or 700 cases, thus he 
has the advantage of an opinion which is predicated on the basis of a large experience. 
What strikes me, however, is that Dr. Read is making the opposite point here in New York 
from that which I think he perhaps intended to make. I gather that this paper was 
written, at least in part, to defend the position of surgery in the treatment of cancer of 
the cervix, and in his institution he has shown a great reduction from an operability of 63 
per cent to 14 per cent. Consequently he comes to us, not as an apostle of surgery, but 
warning us against our present trend towards the extension of surgery. I may be wrong 
about that and may be putting words in his mouth, but I came here and received a totally 
different impression from what I expected as he pushed me in an entirely opposite direction 
from that which I anticipated. 

"The question of what group to operate on and what group to assign to radiation is 
one which has received a great many diiTcrent answers, and it is only with some difficulty 
that we can squeeze them into three or four dilTercnt categories representing certain dif- 
ferent schools of thought in relation to the indications for this disease. The first one is 
put into the surgical group, those which are extremely favorable from the standpoint of 
the extension of the disease. It is my impression that kleigs has done that because his 
operability runs about 10 per cent and includes, in general, the earliest cases. This group- 
ing to me, seems illogical because he is changing the operability in that group of cases in 
which the results of radiation are the very best." 

Citing the slide shown by Dr. Read from the klarie Curie Hospital, where radiation in 
Stage I carcinoma was as high as 80 per cent. Dr. Taylor stated that this means, if we are 
to consider the cure rate from radiation therapy to be 80 per cent in this category, that sur- 
gery would have to do better than 80 per cent. However, he said that, in his opinion, he did 
not think the cure rate in cancer will be much improved by changing the method of treat- 
ment, in 10 per cent of these particular cases, to radiation therapy. Continuing his discussion, 
Dr. Taylor said: 

"Dr. Read has indicated a different method of selecting cases for operation, and those 
are the ones with very special indications, such as cases which appear to be radioresistant, 
and he wasn’t quite sure whether he was able to judge radioresistance on the basis of type 
or the basis of preliminary x-ray treatment and trial of radiation therapy. In so far as that 
group is concerned, I would be very much interested in discussing it with the pathologist. 

"In the second group of radioresistant cases the doctor presents special indications, 
such as the complication of pregnancy, stenosis of the vaginal vault, and one or two others. 

I think that type of selection is based on a very considerable degree of experience for the 
reason that that is a high degree of selectivity based on intuition and personal experience and 
with great difficulty reduced to statistical analysis. I would suggest that he will have diffi- 
culty in handling the material statistically in the future because, on the basis of selectivity, 
it will be extremely difficult to duplicate in other institutions. 
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Let me again stress that in mj’^ view in the present state of our knowledge 
the routine treatment of election for the average case of cancer of the cervix is 
hj' radiotherapeutic means, hut that in certain selected cases there is a place for 
surgery which in these cases offers the best prospect for the patient. In addition 
I suggest that the more extensive practice of l;^nnphadenectomy, especially in 
Stage III cases, might improve our results. It would at least enable us to assess 
the real value of deep therapy on the pelvic lymphatic glands if it were practiced 
as a routine after a course of such therapy. The pressing need at this moment 
is an investigation of 1000 consecutive Ijunphadenectomies after x-radiation. 

I submit that the absolute cure rate in carcinoma of the cervix can be in- 
creased bj'’ a surgical approach to those eases which prove to be radioresistant or 
in Avhich adequate radiation is not possible. 
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Discussion 

DR. WILLIAM P. HEALY, — "When talking about carcinoma of the cervix, Dr, Read 
speaks the same language that we do, and there is certainly no room, in my opinion, for de- 
structive criticism of anything that the doctor has said, and constructive criticism is merely 
endorsement of the paper. 

"I Avas very much interested in the slide in Avhich Dr. Read referred to the indications 
for the Wertheim operation of hysterectomy. I think I might endorse all of it except possibly 
the final one about pregnane}^ as a complication of carcinoma, or carcinoma as a complication 
of pregnancy, but then Dr. Read has only had three cases which, of course, is not a very large 
percentage, so I won’t discuss that because my colleague. Dr. Smith) has gone into that sub- 
ject and is more competent to discuss it than I. However, Avith Item I I agree completely; 
it endorses all that Ave Avere teaching AAdien I Avas at the IMemorial Hospital as a reason for 
surgical interference in carcinoma of the cervix. We gaA'e deep roentgen therapy first, and 
AA’hen the lesion in the cervix failed to shoAv a response in ten or tAvelve days Ave kneAV Ave Avere 
dealing AA-ith a radioresistant lesion, clinically speaking, and, histologically, it could, of course, 
be demonstrated as readily. When the lesion, after apparentlj’' responding, breaks down and 
ulcerates again, you have a lesion AA'hich is not going to do Avell under radiation tlierapy. 

"Then there is the third group. You may not cure those cases by operation, but you 
will at least cure the patient of the local recurrence Avith the persistent foul-smelling A’aginal 
discharge and subsequent hemorrhage by doing a hysterectomy, and in a small percentage the 
patients Avill probably be cured. 

Dr. Read A'ery kindly shoAved in one slide the series of cases that I reported in 1930 or 
1931, a total of 1,574 carcinomas of the cerAux. Tliat brings to my mind his second group of 
adenocarcinoma or columnar cell cancer of the cervix, in Avhich he feels that there is a definite 
indication for hysterectomy. If my memory is correct, I reported 42 adenocarinomas of the 
1,574 cases, and the end-results in our series were not at all influenced by the histologic or 
the clinical setting of the case, and the adAmnced cases gave an equiA'alent percentage, 
clinically speaking. In other words, putting it this way. Stages I and II League of Nations 
and HI and Li’’ adenocarcinoma behaA'ed exactly as the squamous cell." 
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ilid'distnl nodes wore also involved, Thai is my recollection. Clark improved in Wertheim’s 
lechniquo, but dcfinifel}' thought it wn,s not nceeasnry to remove the gland.s if di.stal gland,s 
were involved, T would like to be corrected in that if bam wrong, 

“In so far as radiation of the lymph nodes is concerned, Dr. Gusberg and I last year 
became interested in the technique of using interslitialTadiation. One of the tirst things we 
tried to do was to ascertain how much radiation arrived at the lymph nodes by various tech- 
nique as we know them from many studies; that of Nolan, for e.xample, and my recollection 
is that it amounted to about one-half. So the question of radiation or sensitiveness to radia- 
tion of the lymph nodes is one in which 1 feel we should think of in terms of the lethal dose. 

“Those are the only two points T have in mind (there is a possibility that 1 may be 
wrong) : one, Wertheim’s experience with lymph nodes, and, secondly, the fallacy of saying 
that the lymph nodes are not atfected by radiation because as we studied them, they are 
alTected.” 


DR. FRANK R. SMITH. — “No one could hear this delightful presentation without 
being impressed by Dr. Read’s sincerity in the presentation of his facts, and I would like to 
thank him for it; I enjoyed every minute of it. 

“You cannot help but be impressed by the futility of using percentage figures, especially 
where there is anj^ selected material for the reason that there is human equation involved, and 
that differs where we use a clinical estimation of the stage of the disease, and that is one 
thing surgery has done in this disease; it has .shown us how wrong wo have been many time.s 
in our clinical estimation of the stage of the disease. 

“I was interested in one of the slides the doctor showed in which it looked as if in 
surgery the more advanced the disease the better the results from lymphatic dissection. 

“Dr, Smith then said that Stage I .showed 41 per cent (of cures) and then changed it, as 
best could be understood, to 53 per cent for Stage I, or that figure for Stage II, and as far 
as Stage III was concerned, he said he forgot what that showed. 

“I was also interested in Dr. Taylor’s estimation of operability which is a good physi- 
ologic thought. Various people talk about operability, but it differs with different clinics. 
In this respect I was struck by Bonney’s operability of 63 per cent !is compared with Dr. 
Read’s of 14 per cent. That is very interesting. It would also be of interest to know how 
many of his patients were radiated previous to operation, and whether they should be classified 
as primary operability or not. At Memorial Hospital we have no primary operability; all 
patients are radiated before operation. 

“Before showing two slides, I would like to quote Dr. Kosmak and state that these 
are the opinions of the author and the Journal takes no responsibility for them. 

“I simply present these slides to show the incidence of the various types of carcinoma, 
taking in Dr. Healy’s regime in the first section, from 1922 to 1924. A, or Stage I, shows 
an increase, due perhaps to increasing publicity and better education of doctors; and B, or 
Stage II, shows an inrease; Stage III diminishes, as would be expected, while Stage IV is 
about the same. In spite of improvement in material, we find pretty much of a plateau; that 
is,' in recent years there has been a plateau in the results obtained by radiation. That was the 
reason we utilized the surgical approach to this disease at Memorial Hospital, to see if we 
could improve the cure rate. Now, if we take the two types Dr. Taylor so ably presented, 
the favorable operability. Stage I and II, and operated on them, giving them radiation at 
the same time and postoperative radiation, preliminary radiation being given at the present 
time by the Vaginal cone, unless we appreciably improve our over-all statistics in those two 
groups, the question arises as to whether we are justified in putting the patient through a 
major surgical procedure as a substitute for the simple insertion of the radium pack. In 
other words, if our mortality is greatly increased, are we justified (in subjecting the patient 
to operation) ? 

“The second group is that in which there is a feeling of discouragement, in which we 
take the position tliat all we can do is palliate. In Stage III the salvage rate is low. In 
Stage IV we never have been able to do very much. 
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“In so far as salvaging cases in the third group is concerned, tliis is where we compare 
the value of surgery in respect to tlie second and third group and (in the latter group) the 
operability in this country is about 45 per cent.” In group 3 Dr. Taylor observed that Dr. 
Read was predicating his opinion on the basis of his experience, which admittedly was not 
large, and added that, logically, he, personally, “always thought that operability should in- 
clude those cases in which lymph nodes are involved, but capable of I’emoval. That is the 
group in which, theoretically, surgery may cure a certain percentage of patients, whereas x-ray 
therapy will probably not cure any. It is doubtful whether radium in the cervix will reach 
tlie lymph nodes. Therefore, I think, on the basis of operability, we should not include the 
10 per cent where only a very few Ijunph nodes are involved and there is a high percentage • 
of radiation cures.” Dr. Taylor now commented on the second and third group, which con- 
stitute a large number of cases, including those of the operable variety, without lymph node 
involvement, and stated that here is where you w'ould expect a diiference in the results between 
radiation and surgery, and that operability would vary between 40 and 50 per cent. 

Continuing his discussion, Dr. Taylor said : 

“The other point is, of course, increased operability with the Wertheim operation. We 
have not had enough experience udth this procedure to speak with certainty, but I submit 
these different categories which may be considered in separating and evaluating the results 
between radiation and surgery. 

“In closing, I am impressed that Dr. Read has reduced his operability to about 14 per 
cent. From the pathologic standpoint, however, I feel it should be around 40 per cent.” 

DR. GEORGE GRAY WARD. — “I am heartily in agreement with Dr. Read’s general 
statements. 

“The difficulty, of course, is that which we experience in determining Stage I, II, and 
III cases. For example, it is very hard always to know whether the infiltration that you may 
feel is inflammatory or carcinomatous. In some cases it is not possible to palpate the deep 
glands in the upper higher pelvis. Therefore, while apparently a case may be Stage I as you 
see it from below, it really may be further advanced from what you thought at firsthand. 

“A group of us went abroad in 1912 and learned the technique of the operation from 
Wertheim, Franz, and Bumm, and other men who Avere doing this work in Germany, and on 
our return we practiced the operation here. In 1919 Ave abandoned it for radium. We have 
given six reports of our five-year salvage at the Woman’s Hospital. Our first rate AA'as some- 
thing like 23 per cent total salvage. We have completed a seventh report, AA'hich has not as 
yet been published, and in this report in 217 cases our sahmge rate is 35 per cent. This 
includes all cases, both early and late, and for the early cases, 61.5 per cent, AA’hich Avas quite 
a marked improvement over our first report. The primary mortality AA-as 1.28 per cent. We 
had 15 cases in the series AA'hich Avere stump carcinoma cases, and Ave had some 46 per cent 
of cures. 

“In the treatment of stump carcinoma Scheffey and Behney, of Philadelphia, as Avell 
as Ave, feel that the results in these cases are better than AA'here the Avhole uterus is in place. 
Very often hysterectomy is done, leaA'ing the cervix behind, and ultimately the patients develop 
cancer and these patients generally respond quite favorably to radiation. 

“After all, the early cases are the ones requiring the Wertheim operation, but the 
average general surgeon or the average gjTiecologist is not trained in the technique of that 
operation, therefore radium undoubtedly Avill be relied upon in a great proportion of these 
cases, but there is no question that in the early cases, as Dr. Read says, the radical Wertheim 
operation or the extraperitoneal resection of the glands, or the Taussig operation, combined 
Avith radiation, AA’ill give better results.” 

DR. JAMES A. CORSCADEN. — “The adjecth’e that comes to my mind is 'impressive.’ 
This is a story of forty solid years in the study of this disease. I don’t knoAv of a similar 
study that has been carried on by any other group. 

“There is only one technical point of interest to me and that is the matter of the 
lymph nodes. As I remember Wertheim ’s AA'ork, he dissected the glands and did a large num- 
ber of serial sections of the glands and found AA-hen the regional Ij-mph nodes Avere involA’ed, 
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advent of antibiotics, clicniothcrapy, and blood transfusion tlic corrected mortality is about 
0 per cent of all cases. Since the war we feel with the help of these adjuvants that the 
Wertheim operation is not one that carries with it .such a high mortality and that it is capable 
of further improvement.” 

I feel that the Wertheim operation is one which involves teamwork and we like to use 
teams especially trained in its performance. 

DE. NELSON B. SACKETT. — Eefcrring to one of the main contentions of tlie pro- 
ponents of surgery, Dr. Sackett stated that some years ago, at the Woman’s Hospital, he 
studied about 900 cases, of which "IkoO were available for ten-year statistics. Without cor- 
rections for any cause whatsoever, the irreducible figures indiciitcd that if a patient survived 
5 years she would have a 75 per cent chance of being ali^’c at the end of 10 years. A patient 
rarely died after surviving 10 years.” This survey was made about ]9.37 upon cases who had 
received what is now considered inadequate primary radiation. With adequate irradiation 
five year survivors have over 85 per cent chance of living ten years or more. 

“We have not been doing lymphadenectomy ; but it .should be done in cases where the 
local lesion has responded well. ’ ’ 

Eefcrring to the “criteria of Hcymann, of Stockholm, or the League of Nations cla.ssifi- 
cation,” Dr. Sackett stated that “where there is some doubt about the grouping of cases, 
they are always placed in the less advanced Stage. ’ ’ 

In cases in which there is paramctrial infiltration and one cannot decide whether it is 
malignant or not, if it clears up under radiation it is probably carcinoma; but if it fails to 
improve by this therapy or gets worse, it is probably inflammatory. That is a valuable 
point in determining the League of Nations stage. 

After referring to one of the main contentions of the proponents of .surgery, 
Dr. Sackett stated that some years ago, at the Woman’s Hospital, he studied about 
800 cases, of which “only 300 were available for ten-year statistics, and with- 
out any deductions or corrections for any cause whatsoe%’er, the irreducible figures indicated 
that if a patient survived live years she would have well over a 75 per cent chance of being 
alive at the end of 10 years; that some died between five and ten years and a few died after 
the lapse of ten years.” This survey was made about 1935, the doctor said, in the era of 
Avhat is now known to bo that of intractable primary radiation, as it sounded to the Eeporter. 
Continuing his remarks. Dr. Sackett said : 

'^We have not been doing Ijunphadeneetomy. ” 

After a few further remarks, the doctor stated tliat their present figures indicate an 
increase in the survival rate in these cases if they were to eliminate intercurrent deaths, sucli 
as heart failure and various other causes, and that under these circumstances the survival rate 
would be well over 70 per cent and possibly close to 80 per cent. 

Eefcrring to the “criteria of Heymann, of Stockholm, or the League of Nations classifi- 
cation,” Dr. Sackett stated that “where there is .some doubt about the grouping of cases, 
they are always placed in the less advanced category. ’ ’ 

After referring to two cases that they have in the liospital at the pre.sent time, botii of 
which presented palpable glandular involvement, one of which it was possible to subject to 
preliminary x-ray therapy, and the other of which was not suitable for primary radiation. Dr. 
Sackett concluded his remarks as follows : 

‘ ‘ Heymann states that in cases in which there is infiltration if one cannot decide whether 
it is malignant or not, if it clears up under radiation it is probably carcinoma, and if it fails 
of improvement by this therapy or gets worse, it is probably inflammatory. I think that is a 
valuable point in classif jdng these cases. ’ ’ 

DE. WILLIAM CEAWFOED WHITE. — I have seen some of the ill-effects of irradiation. 
Moreover, I am very much interested in the fact that Dr. Taylor is tallcing about more and 
more surgery. I wonder how many cancer cells he is going to sweep around the peritoneal 
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“There is some justification, in the so-eallcti 'noble experiment’ at Memorial Hospital. 
Today we attempt surgery for these people, but we must definitely ask ourselves the following 
questions: One, do we salvage appreciably any group of people who were not salvaged before? 
Secondly, do we make the patient more uncomfortable than we do with palliative radiation? 
Third, is the mortality much greater? Fourth, what is the time of palliation? 

“I note that in Dr. Read’s Stage III group, 22 patients, none .lived eighteen months. 
Dr. Healy will tell you that we have had many of these advanced cases, so-called, clinically 
speaking, who have lived eighteen months or longer. 

' ‘ If we are going to evaluate this so-called noble experiment, we must ask ourselves 
these questions. 

“Since September 15 all patients with cancer of the cer\dx, whether they have Stage I, 
IT, III, or IV, who have entered the Avards of the Memorial Hospital have been treated sur- 
gically. There have been only three cases in which exploratory operation has been done. They 
had strange complications; one had deep metastasis in the liver, Avhich is unusual, the second 
had complete involvement of the iliac vessels Avhieh infiltrated these particular structure.s, and 
the third had peripancreatic disease all around the upper abdomen. ’ ’ At this point, Dr. Smith 
referred to what sounded like “ peritoneosectomy, ’ ’ which he said another man called “de- 
viseeration, which I think is just as bad,’’ and spoke of transplantation of the ureters along 
with other points of the technical procedure, the ureteral transplantation being done at the 
“same stage,’’ and added that radium is left in the colostomy loop in these cases in which 
the rectum has been removed. “The over-all mortality,’’ Dr. Smith remarked, “is 25 per 
cent of all patients.’’ This mortality, however, the doctor said, could, if desired, be corrected, 
but the reporter was unable to get the corrected figure. “One patient died suddenly on the 
ninth da}', I think, but no one knows what she died of. Up to that time she had been doing 
well. Er’en autopsj' failed to disclose the cause of death. ’ ’ 

At this juncture, reverting to a previous observation. Dr. Smith said, “Altliough it 
presents obvious danger, I still think it is a noble experiment. I am not .speaking critically 
in respect to it, but it is surgical calisthenics unless it fulfills the qualifications I have stated. 
I do not belicA’C we can talk about it until enough time has elapsed to show if it fulfills the 
qualifications. There is a bad effect about it. I think that many aspiring surgeons stand in 
some hero-worship of a great surgeon doing these colostomies. Very few hospitals, even in 
tliis city, are equipped to carry on such major surgery. These men watching the procedure 
and feeling that it is the recognized treatment of carcinoma of the cervix are going back to 
their suburban hospitals and attempt to do the operation, without being able to get sufficient 
blood while the patient is on the operating table. I tliink while it is a bad experiment, it is 
worthy of trial because it is done in unseleeted cases and the over-all figure will be an 
unqualified one.’’ 

DR. STENNING (Sydney, Australia).— Cancer of the cervix has been occupying our 
attention for a long time, and Dr. Slinck and Dr. Twig liave been pioneers in doing the Wer- 
theim operation at the hospital where I happen to be. I say that, actually, Ave feel our results 
in tlie treatment of carcinoma of the cerA’ix compare faA’orably to those avc have read about 
Avliich have been reported in other parts of the Avorld. They liad been doing the Wertheim 
operation since 1927 and had already published a series of cases cOA’ering ten-year cure.s for 
the period 1930 to 1940, and it is anticipated that they Avill soon publish the fifteen-year cures. 

“In our clinic aa-c liaA-e always felt tliat it is rather difficult to estimate the stage of 
carcinoma and, furthermore, aa'C feel that carcinoma should be subjected to radium treatment 
preliminarily and, if it then becomes faA'orable, to submit it to the Wertheim operation. 

“Me feel tliat Ijy putting radium in at the beginning aa'c take a lot of patients aAvay 
trom trouble because aa’c find in some cases that the disease regresses. We don’t roly entirely 
on wliat the outside AA-orld believes in regard to uterine cancer because avo find some of them 
regress Avlien aac miglit liaA'e thouglit them radioresistant. We gir-e the patients 7,200 milligram 
hoAirs sprcaAl over a period of about Ha'c days, at the end of that time the radium is remoA'od 
:ind then, fiA-e Aveeks later, if the patient is considered operable, operation is done. Prior to 
the war, the operative mortality aa'us 15 per cent. Since the ayut period, hoAA-ever, AA-ith the 



REVIEW OF THREE HUNDRED ANTERIOR AND POSTERIOR 

COLPORRHAPHIES^^ 

With a Plea for an Anatomical Correction of These Traumatic Hernias Earlier 
and With Presentation of Author’s Procedures of Repair 

W. 0. Johnson, M.D., Louisvillt3, Ky. 
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L acerations of tlie perineum did not escape the notice of Celeeus. The 
j first repair procedure was based on the idea of reducing the size of llie 
vaginal canal so that it would hold the uterus in place, but it was not until 1913 
that PothergilP published the details of his operation on correction of genital 
prolapse and for the first time gave an anatomical repair approacli to the op- 
eration. 

A review of the anatomic relation-ship is brought out in the following essays: 
Sears,®’ ® Hill,^ Davies,® Goff,® Barrett,' Cameron.”*’® 

The pelvic structures are both suspended and supported. They are 
sicspended b^'- the ligamental folds of the peritoneum and fascia (round, utero- 
sacral, uterove.sical ligaments) . They are supported by the pelvic diaphragm or 
the museulofascial floor of the pelvis (levator ani, and the perineal muscle 
group). They both support and complement each other and are situated one 
over the other in the pelvic strait. 

Pelvic floor relaxations and the final result of complete prolapse of the 
uterus, the associated pelvic conge.stion, and pelvic structural changes, from 
beginning to end, vary only in degree, the process being essentially the same 
throughout. 

Can we make the patient fit the operation as well as the operation fit the 
patient? If we are dealing with degrees of the .same condition, we should strive 
to have a procedure that will anatomically .suit the condition, and the indicated 
side procedures may be included at the same operative procedure. The one con- 
stant factor in all of these ca.ses is the need foi- an anatomical repair of the 
cvstocele and rectocele, which is least stressed or in some cases almost forgotten 
iii many of the approved operative procedures. Great .stre.ss is placed on the 
technique of the vaginal hysterectomy and the interposition operations, but little 
or no emphasis' is placed on the anatomical repair of the hernia,”’ in the an- 
terior and posterior walls of the vagina. Without a good foundation, how long 
can an architectural masterpiece stand? We are not only dealing with different 
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cavity (uiL\Yittiiigly; of course) when he does that operation. Objectively, I think it is a 
factor that most of ns are not fully aware of. I have definitely demonstrated in breast sur- 
gery that there are plenty of cancer cells in the washings from our gloves after operation. I 
believe there are many cells which are distributed about in the wound at the time of operation. 
I think that must be borne in mind (in considering surgery) versus radiation where there is 
a great deal of fibrous encystment and retardation of growth. 

' ‘ There is another factor which I do not understand, but which, nevertheless, is a factor, 
and that is, when there is metastasis it may lie dormant for varying periods of time; then 
something happens w'hich causes the cells to grow again. Therefore, as long as the patient 
lives she may start to grow cancer again. I Icnow that in my personal experience I have seen 
patients who have lived, thirteen, fifteen, and even seventeen years and at the end of that 
time start to grow cancer again, despite the fact that they had been in perfect health in the 
interval. 

DR. READ (Closing). — "Mj' first thought, I frankly admit, was that I would be hung, 
dra'wn, and quartered by the deep x-ray therapists because I thought I might provoke some 
discussion on their part or, rather some disagreement with the views I advanced, and I find 
that such an exponent of this method of treatment as Dr. Corscaden has more or less agreed 
that x-ray radiation does not adequately radiate the pelvic lymph nodes. 

"I was interested in Dr. Healy’s statement that in his hands adenocarcinoma cases 
showed almost as good results as the squamous celled group. However, that has not been our 
experience. Wliether we are faulty in our technic of radium application or not I cannot say, 
but I do not think that any clinic in England which has taken the trouble to analyze the 
adenocarcinoma cases and contrast them nuth squamous epitheliomas, show any results com- 
parable to those obtained by radiation in the squamous celled group. 

“To Dr. Taylor I would say that a large number of people would probably prefer 
operative interference to the exclusion of every other means of treatment, but it must be 
remembered that this evolution in our Hospital has come about after having had extensive 
experience with the radical operation as a routine method of treatment in all cases. In respect 
of operative possibilities in Stage III cases you cannot get away from the fact that the clear- 
ance in Stage III eases is not a very wide one.” This is borne out by the results, and as 
expected the surgical results are worse in Stage III than in Stages I and II cases. You can- 
not escape the fact that Stages I and II growths give the best results radiotherapeutically, 
so I feel until some better results are showui by surgery it is best to be conservative and treat 
these cases radiotherapeutically except in those instances in which radioresistance is proved, 
and that is an important point, 

“Radioresistant cases fall into three classes: one, where the cervix fails to heal; two, 
where it heals and then later breaks down and thirdly y-here at a still later date biopsy shows 
persistence of continuous activity. "When I speak of repeated biopsies I refer to instances of 
radioresistance where active growth is shown tliree, four or six months later; that is, active 
growth present in the cervix three months or six months later. In one of my cases active 
growth was present 14 months after radiation. 

“I agree with the difficulty of classification. As a matter of fact, about 60 per cent 
of my lymphnode dissections resulted from misinterpretation of the type of disease mth 
which I was dealing. I remove the appendages in these cases in which the lymph nodes are 
extirpated and it is from such cases that I obtain the greater proportion of material. 

“Dr. Corscaden mentioned the question of remote gland involvement. That is an im- 
portant and interesting point. I did not mention it here, but for years in those of Mr. Bon- 
ney's cases subjected to the radical operation and ‘who died, at autopsy, it was remarkably 
rare that remote nodes were found in cases that were clinically operable. Some are found in 
the region of the celiac axis vessels but, generally speaking, in the Wertheim operation a 
complete gland clearance begins at the bifurcation of the aorta, and if this is free you can 
skin the glands completely from the bifurcation downwards. It is not always the case that 
remote glands are not involved and I can cite two cases of clinically Stage I growths with 
metastatic involvement of the supraclavicular gland group. 
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In rc.spect to ]3r. Smith’s ciiscussion, 1 tliink tlierc is some sliglit mistake on Dr. Smith’s 
interpretation of what I said. In 45 of the 54 patients who were subjected to operation there 
was proved radioresistance, and these were doomed to death because l)iopsy showed active 
growth with break-down of the initially-healed cervix. The remaining 9, a small proportion, 
came into the groups I mentioned, such as pregnancy, stenosis of the vaginal vault, and the 
others conformed to the other categories. 

"I agi'ce with Dr. Taylor on the question of tlic advanced growth. It is a difficult 
problem, and a matter of consscience on the part of the surgeon. Wlietlier he docs ultraradical 
surgery involving cystectomy or partial colectomy in addition to radical hysterectomy depends 
on the attitude of the patient herself. In other words?, if the growth is so advanced that you 
cannot cfCcct a cure radiothcrapcutically and the alternative is certain death, certain pjiticnts 
will s!iy, ‘I leave it to your judgment.’ The results csin only bo assessed on the basis of si 
large nuniber of cases and, as far as I know, this has not been done. But there is the other 
factor: Is the patient more comfortable after extremely radical surgery than she is following 
radiation? I cannot answer that question for the reason that I have not had a sufficiently 
largo experience of such cases. 

“It was interesting to hear Dr. Stenning of Sydney, Australia, say that they are still 
doing the AVertheim operation as the method of selection. Actually, if you work it out over 
a scries of figures, you will find that, roughly, 30 to 31 per cent of all patients presenting 
are alive at the end of five years whether treated by radiation or by surgery. I think if you 
combine surgery with radiation, in selected cases, you can get that survival rate up. 

“I am not enough of a mathematical genius to figure out what Dr. Sackett had in mind, 
but as I understood him he said that when a patient lives five years after radiation she has 
a -75 per cent chance of living five years longer and a 25 per cent chance of dying within the 
next 5 years.” 



NEWER CONCEPTS OF MENSTRUATION- 

’ Irwin H. Kaiser, M.D., Baltimore, M.D. 

(From ilie Department of Fnilryology, Carnegie Institniion of Washington, and the 
Department of Ohstetrics, Sinai Hospital of Baltimore) 

B LEEDING- is the most striking feature of the menstrual process. A large 
part of the clinical and laboratory study of menstruation in the past two 
decades has, therefore, been directed toivard tlie blood vessels of the endome- 
trium. On the basis of this work, an explanation of cyclic uterine bleeding as 
a consequence of alterations of the coiled arterioles of the endometrium has 
gained widespread acceptance. Unfortunately, this explanation has been carried 
so far that it now fits only certain special cases. The most recent laboratory 
findings as well as many familiar clinical observations require a retum to a 
more general physiologic concept of menstruation as a result of withdrawal of 
metabolic support of the endometrium. 

It has been Imown for some time that the vasculature of the endometrium 
undergoes cyclic changes along with the glands and stroma (Saito,^^ Daron®). 
The basal arterioles, situated in the deepest portion of the endometrium, , are not 
shed in the menstrual discharge and do not participate in these cyclic changes. 
The coiled arterioles, which eventually reach almost to the superficial epithelium, 
manifest remarkable alterations. Just after the completion of bleeding, the 
endometrium is shallow and the coiled arterioles have but a feiv loops. As the 
foUicular phase proceeds, the endometrium thickens and the arterioles add loops 
and lengthen, remaining confined to the inner lialf of the mucous membrane. 
If ovulation fails to occur and growth continues, due to continued estrogen 
stimulation, vessels such as those in Figs. 1, 6, and 7 develop. If, however, a 
functioning corpus luteum is formed, the coiled arterioles become much more 
complex and extend further out into the endometrium as the secretoiy changes 
of the glands and stroma take place. With the approach of menstruation, the 
contortion and buckling of the vessels become extreme, as in Figs.. 2, 8, and 9. 
The distal portion of the vessel is lost thereafter in tire menstrual discharge. 
j\Iarkee^® has added greatly to the understanding of these changes by describing 
them as they take place in endometrium transplanted to the anterior chamber 
of a rhesus monkey’s eye. He observed that the bulk of endometrial bleeding 
is arteriolar in origin and that, therefore, the coiled arterioles control the 
amount and rate of menstrual hemorrhage. The explanation of menstruation 
as a consequence of vascular changes is based primarily on these observations 

In the years that have followed the publication of these findings, so many 
interpretations of their meaning, all of them similar, have been made in text- 
book and monograph discussions of menstruation that it would be unfair to 
cite any one author’s exposition of the vascular hypothesis. It is restated here 
vithout citation, therefore, in its two basic forms, with the awareness that the 
separation between them is academic. 

♦Presented before the Obstetrical and Gynecological Section of the Baltimore City Medi- 
cal Society, Feb. 13, 1948. 
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The first, a mechanical concept, is based on the observations that the coiled 
arterioles increase rapidly in coniplcxit}’^ and extent as the secretory phase of the 
cycle progresses. This increasing complexity is supposed to reach a point at 
which it impedes the flow of blood to the endometrium, ])roducing ischemia, 



Pig. 1.— Projection reconstruction (>c20) of the lumen of a colled arteriole on the tiventy- 
sixth day of an anovulatory cycle. One ovary contained a large cystic follicle. By this stage 
the vessel of an anovulatory cycle Is usually more complex than this, as may be seen in 
Pigs. C and 7. The simplicity of this vessel, as compared with that in Fig. 2, is striking and 
somewhat overstates the case. Reproduced from Baron, Am. J. Anat. 58 : 405, 1030, Fig. 9. 

Pig. 2. — Projection reconstruction (x20) of the lumen of a coiled arteriole on the thirtieth 
day of an ovulatory cycle. Branching occurs at A but only one branch has been reconstructed. 
Note the complexity of this vessel and compare with Figs. S and 9, which illustrates a similar 
vessel, on the first day of menstruation. The contrast with Fig. 1 requires no comment. 
Reproduced fr.om Baron, Am. J. Anat. 68: 403, 193G, Fig. 5. 

Fig. 3. — Schlegel's sketch of endometrial vasculature of the human uterus as seen in 
injected material. The coiled arteriole ascends between two large columns of veins. At the 
asterisk and at two other places arteriovenous anastomoses are indicated. This is a highly 
diagrammatic representation. Reproduced from Schlegel. Nord. Jled. 24: 2001, 1947, Fig. 2. 


which then sets off the chain reaction of menstruation. The other, a pharmaco- 
djmamic concept, stems from the observation tliat prolonged periods of vaso- 
constriction are invariable precursors of the other menstrual clianges. The 
on-owth and differentiation of the coiled arterioles are presumed to render them 
sensitive to the action of vasomotor substances. These then produce vasocon- 
striction, ischemia, and menstruation. Both concepts assume that eontmued 
o-rowth of a complex coiled arteriole is a necessary precursor of menstruation. 
In this sense the hypothesis of a vascular basis of menstruation as stated by 
many authors, compounded freely of ideas from both of the concepts stated 
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above, bypasses and even contradicts tlie earlier work on liormone withdrawal 
as the common precursor of menstrual flow. As will be discussed below, such 
a conclusion is quite erroneous. 

A new factor in this vascular explanation has been introduced by the recent 
observations of arteriovenous anastomoses in human endometrium. 



Fig. 4. — Section of human endometrium (x90). A large venous lake and several glands 
may be seen. At the arrow, an arteriole enters the venous lake. Reproduced from Schlegel, 
Nord. Med. 24: 2067, 1047, Fig. 10. 

Fig. 5. — Detail of Fig. 4 (x360). At this magnification, the identification of the vessei 
entering the venous lake is by no means as definite as at tiie iower magnification, although 
some detail is undoubtedly lost in photography. Reproduced from Schlegel, Nord. Med. 24: 2006, 
1947, Fig. 9. 


Dalgaard"* and SchlegeP^ have independently reported the presence of 
shunts between the loranches of coiled arterioles and venous lakes of the func- 
tional zone. As described by Daron,® these venous lakes are dilated venules 
which appear shortly before menstruation in the middle third of the endome- 
trium. Schlegers sketch of these vessels is reproduced in Fig. 3. His first 
observation of anastomoses was made in human uteri in.jected with colored sub- 
stances under high pressures. Under the microscope, after sectioning the uteri, 
Schlegel was able to see points where his red arterial injection mass met the blue 
venous material without the intervention of a capillary bed. Dalgaard, who 
injected India ink into the arteries, found large numbers of ink particles in 
the venous lakes. Both authors were later able to find the anastomoses in un- 
injeeted histologic preparations. One such anastomosis is shown in Figs. 4 and 
5, which are made from Schlegel’s original photographs. Schlegel and Dalgaard 
agree that these shunts occur with increased frequency in the secretory phase of 
the menstrual cycle. Schlegel suggests that eventually so much of the arterial 
blood is shunted into the venous system that a capillary ischemia results. This 
then precipitates endometrial breakdomi and menstraation. He also argues 
that the presence of arteriovenous anastomoses provides an ideal vasculature for 
the establishment of placental circulation. 
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Tile cxisl.oiice. of tlio.se slnuits cannot be accepted without reservations. 
Bartelmoz’ has reported liis inaliility to find anastomoses in the endometrium of 
the rhesus monlcey, liul, this may he a .sjieeie.s difference, Tlie very liigh pres- 
sures employed by Schlegel and Balgaard for injection raise a question aboul 
the production of artofaels. It is certainly difficult to make a po.sitive identifica- 
tion of so small a vessel as that seen in Figs, 4 and 5 as arteriolar. Serial sections 
of endometrium arc required to prove the iircscnce of these arteriovenous 
ana.stomo.ses conclusively. Ncvcrlheless, the fact that, these structures have been 
observed independently by two workers makes subsequent confirmation appear 
likely, SchlegcF' has recently reported clinical studies of the effect of ephedrine 
on dysmenorrhea, based upon the po.ssiblc va.somotor action of this drug on the 
arteriovenous ana.stomoses. 


: 6 ' 




Fig. C. — Outline di'awing of a section of endometrium of the rhesus monkey (x25) on the 
twenty-eighth day of an anovulatory cycle. This and Fig. S were made by printing photo- 
graphs of these sections and then drawing in the outlines of the superficial epithelium, glands 
and arterioles. The myometrium was sketched in schematically. The photograph was then 
bleached out. The arteriolar field is restricted to the inner half of the endometrium and is 
relatively simple as compared with Fig. 8. Reproduced from Kaiser, Anat. Rec. 99:215, 1947, 
Fig. 0, with changes. 

Fig. 7. — Photograph of the arteriolar field in Fig. 6 (XlOO). The vessel walls are compact 
and eosinophilic. Reproduced from Kaiser, Anat. Rec. 99: 221, 1947, Fig. 14. 


. It is difficult to explain the amenorrhea of early pregnancy by the current 
hypothesis of a vascular mechanism for the initiation of menstruation. Although 
no special study has been devoted to this matter, it appears reasonable to assume 
that the coiled' arterioles of the endometrium in the relatively vast area re- 
moved from the site of implantation differentiate to the same extent as those 
of the nonpregnant uterus, at least in the first fourteen days after ovulation. 
The same assumption may be made in reference to arteriovenous anastomoses. 
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Nevertheless, l^leeding does not usually occur in the pregnant animal. Schlegel 
attempts to account for this by postulating a special local effect of chorionic 
gonadotropin -which increases the ''irrigation coefficient"' of the capillary bed 
and thus prevents anoxemia. 

There are still other objections to the vascular explanation. It has been 
repeatedly observed that the coiled arterioles found in the presence of ovulatory 
menstruation differ considerably from those seen during anovulatory bleeding.^ ^ 
.Despite this fact, the clinically observed bleeding is identical in the two condi- 
tions by all our present criteria. The major differences in the appearance 
of coiled arterioles of the rhesus monkej’’ in these two circumstances are shown 
in Figs. 1, 2, 6, 7, 8, and 9. Figs. 6 and 7 depict the typical appearance of a 
coiled arteriole on the tAventy-eighth day of an anovulatorA^ c.ycle. They demon- 
strate maximum anovulatory'- growth. In contrast. Figs. 8 and 9 show the vessels 



Fig. S. — Outline drawing of a section of endometrium of the rhesus monkey (x25) on the 
nrst day of ovulatory menstruation. The arteriolar field is in the middle of the endometrium 
and branches are seen extending well out toward the superficial epithelium. The field is more 
complex than in Fig. 0. Reproduced from Kaiser, Anat. Rec. Ofi : 215, 1917, Fig. 1. 

Fig. 9. — Photograph of the arteriolar field in Fig. 8 (xlOO). The arteriolar walls are 
swollen and much less eosinophilic than these in Fig. 7. Reproduced from ICaiser, Anat. Rec. 
99: 217, 1947, Fig. 9. 

in the endometrium at the onset' of menstruation in an ovulatory cycle. Com- 
paring Figs. 1 and 2, and 4 and 6, it can be seen that the vessel of ovulatory 
menstruation is larger, more complex, and reaches further out toward the super- 
ficial epithelium. Its area of greatest coiling is in the middle third of the 
endometrium. In Figs. 7 and 9, higher magnification reveals tliat the vessel 
walls in ovulatory cycles are thicker and stain less deeply. These differences 
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are known to be an effect of i)rogestci‘one. Detailed studies with cytochemical 
techniques arc required to prove their funclional significance. It must be 
remembered that bleeding can and docs occur from an endometrium with a 
much simpler arteriolar bed than these. Such is tlic case in bleeding following 
oophorectomy or spinal cord transection done at tlie midinterval, for e.xample. 
Although no study has Im'en made of tliis subject, coiled arterioles are not con- 
spicuous in the presence of endometrial hyperplasia, despite Ihc bleeding with 
which this condition is associated. Finally, there is suggestive evidence that 
bleeding can occur in the rhesus monkey under experimental conditions without 
any proliferation of coiled arterioles at all (KaiseF*)- 

Menstruation, at least in the form of microscopic cyclic bleeding in the 
absence of coiled arterioles, has recently been sliown by Kaiser’" to be the norma! 
condition in the New World monkeys. These animals, which are closely related 
anthropologically to the other Simiae, including the rhesus monkey and man, 
were long believed not to menstruate. However, more detailed studies by Good- 
man and Wisloeki,® and Hamlett,” using daily vaginal lavage, have revealed 
cyclic uterine bleeding of microscopic proportions in the New World species. 
The endometrium of these platyrrhine monkeys goes through a cycle much like 
that of the rhesus and the human being (Dempsey’). Despite this, a special 
study of the vasculature of the platyrrhine endometrium lias demonstrated 
that there are no coiled arterioles present. Instead, there is a very simple 
system of small arterioles which run through the endometrium almost without 
contortion after branching once or twice in the basalis. These vessels do not 
appear to undergo any cyclic alterations. Two of them may be seen at the 
arrows in Fig. 10. This illustration depicts the appearance of ovulatory 
menstruation in the endometrium of a capuchin monkey. The contrast betAveen 
the arterioles in Figs. 7 and 9 and those in Fig. 10 does not require emphasis. 

These observations indicate that the current explanation of menstruation 
based upon alterations of the coiled arterioles fails to account for much that 
is knoAvn about the menstrual process. Before a vascular explanation can be . 
abandoned, more information is needed concerning the contraction cones de- 
scribed by Daron.® He pointed out that the arcuate arteries of the myometrium 
traverse the muscle parallel to the serosal surface *and give rise to the radial 
arteries which run at right angles to it. These then travel toward the uterine 
cavity and divide into two types of vessels. One type enters the endometrium 
to become a basal arteriole, the other to become a coiled arteriole. In several 
menstruating uteri, Daron observed that the radial arteries which led to coiled 
arterioles are constricted so as to form a cone of contraction in the zone of myo- 
metrium adjacent to the endometrium. This may be seen strikingly in Fig. 11, 
from Daron ’s original preparation. It is clear that such a constriction would 
elfectively occlude the blood supply of the endometrium. Okkels and Engle’® 
and Hasner,’® who have described the microscopic structure of the myometrial 
radial arteries and their branches ha^m unfortunately not discussed this 
phenomenon. Indeed, Oldcels and Engle appear to describe contractile tissue 
only in the walls of the basal arterioles. If, however, there are structures 
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capable of occluding l3lood supply to the vessels which supply the spongiosa and 
functionalis, then a simple vascular explanation of menstruation may be possible 
regardless of the presence or absence of coiled arterioles. 

It may be noted here that the sole study of Ijmiphatic channels of the 
endometrium of the rhesus monkey has indicated that lymphatics are absent from 
the spongiosa and functionalis.^" Hence menstraation may 1)e in part due to an 
inadequate mechanism for the resorption of tissue breakdown products following 
the cessation of metabolic support. Rejmolds^^ has recently discussed this matter 
in more detail. 



. ^ 10- — The endometrium of a menstruating capuchin monkey (x40). There is disorgan- 

ized debris in the lumen with a large amount of leucocytic infiltration but not much destruction 
or the epithelium. The more superficial glands manifest evidence of progestational changes, 
iwo medium-sized arterioles (c. 40-50 microns) are seen at the arrow. Reproduced from 
Kaiser, Anat. Rec. 99 : 307, 1947, Fig. 4. 

Pig. 11. — Photograph (x34) of a cross section, 0.2 mm. thick, of the uterus of a rhesus 
monkey on the second day of the menstrual phase of an anovulatory cycle. The myometrial 
arcuate artery _ (A.A.) in the vascular stratum of the myometrium (Myo) gives rise to a 
myometnal radial artery (R.A.). This vessel in turn enters the endometrium (Endo) at the 
arrow, to form a coiled arteriole. In the inner fifth of the myometrium, the radial artery 
IS tightly constricted. This is the contraction cone (C.C.) of Daron. This is a previously 
unpublished photograph of material from Daron’s animal No. 113. 


lofliience of Past Cycles on Endometrium 

A most significant contribution to the understanding of abnormalities of 
menstruation has recently been made by Phelps as a culmination of a series of 
studies®’ in the Department of Obstetrics and Gynecology of Vanderbilt 

University Medical School. These have followed the observation by Zuekerman-® 
that the effect of a single dose of estrogen on the monkey is affected by its 
response to and distance in time from previous estrogen stimulation. Phelps’® 
has now directed attention to the factor of previous tretament in the production 
of menstrual disorders in the rhesus monkey. She states that : 
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. any given cj)isodc of uterine bleeding is . . . influenced by the components, relative 
strength and duration of action of hormonal stimuli acting prior to application of the current 
stimulus. In other words, the influence of a single course of stimulation by ovarian hormones 
is not limited to the cycle which that course of stimulation represents. Its influence extends 
througli at least one subsequent cycle and probably through more than one. This influence upon 
subsequent cycles is mediated at least in part through the structural changes produced in the 
endometrial vascular l^qi These chanues nia v be tuiusicnbor TierinaTienf, i-c,, par ried over info 

has an important influence upon the duration of the uterine bleeding in that cycle.” 

It is evident fi-om tliis that to J'unetion normally the epithelium, stroma, and 
blood vessels must develop simultaneously to the same level of functional 
capacity. It is not enough that the epithelium alone develops. Hertig's essay” 
on the endometrium during the human cycle unfortuntitely does not include 
sufficiently correlated reference to the arterioles. A correlated .study of endome- 
trium and arterioles throughout the cycle in the huma7i being •would provide 
a base line with which the endometria of abnormal reproductive cycles could be 
compared. 

It has long been assumed that if the ovary forms a corpus luteum, all the 
necessary events for successful im]dantation inevitably follow. There is, how- 
ever, little I’eason to assume that every corpus luteum which forms I'eaches the 
level of hormone production necessary for the coordinated growth of all endome- 
trial structures. Certainly there must on occasion be a failure to form a func- 
tioning corpus luteum. Under these circumstances, endometrial growth, and the 
growth of coiled arterioles in those species in which they are present, does not 
proceed to its fullest extent. Thi.s, in turn, as Phelps em])hasizes, sets the stage 
for further endometrial anomalies in later cycles. Brewer and Jones,- discussing 
corpus luteum-endometrium relationships, point out that there is considerable 
variation, especially at the end of the cycle. They report one case in which an 
apparentlj' normal corpus luteum was associated with endometrium which 
showed no evidence of past or ju’esent secretory activity. They surmise that this 
reflects either failure of the corpus luteum to function or failure of the endome- 
trium to respond. They also point out that these variations are quite common. 

The observation of the activity of endometrial epithelium on one occasion, 
or the determination of hoianone levels in one cycle would, therefore, appear 
to be only the start of a thorough investigation of menstrual abnormalities. Be- 
fore a therapeutic regime directed at the correction of infertility on the basis 
of menstrual abnormalities can be declared a success, all the elements of the 
endometrium, the epithelium, the stroma, and the blood vessels, must have re- 
turned to normal. At present, it can be suggested that certain kinds of in- 
coordinate growth of these three elements may be related to certain types of 
functional abnormality. If this be the case, endometrial biopsy should prove 
to be of increasing value as an index of therapy. 

Discussion 

Menstruation is but one phase of a continually varying cycle of growth and 
reo-ression. It is the period of return to a resting condition of an endometrium 
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Fiff. 1 . — Attachment of bladder to cervix has been cut. Bladder is being advanced beneath the 

pubovesical fascia by purse-string sutures. 


Fig. 2. — Bladder replaced in proper position. Sutures have been 
mation of pubovesical cervical fascia beneath bladder and to the anterior 
os of the uterus, 


placed for approxi- 
-wall of the internal 
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tlie catabolites formed following withdrawal of metabolic support. They remain 
in situ and cause furlber tissue destruction until the endometrium is shed down 
to the area maintained l)y the capillary bed of basal arterioles. 

The other major clue is Markee's observation^'^ that regression in the rhesus 
monkey is not necessarily followed by menstruation provided tliat it proceeds 
slowly. By withdrawing estrogens gradually over a long period of time, lie was 
able to produce transition from full growth to a resting state without necrosis, 
hemorrhage, or desquamation. The factor of time is, therefore, of crucial im- 
portance. The mechanisms for resorption which do exist in tlie primate endo- 
metrium do not operate with sufficient speed to pj-event an accumulation of 
toxic substances which is lethal to the tissue itself. This aspect of tlie problem 
of menstruation has received liut a fraction of the study it deserves. 

It is unlikely that the coiled arterioles play any significant role in these 
basic events. Kaiser has described the absence of .such vessels in the endometrium 
of menstruating New World monkeys. He has also observed their almo.st com- 
plete absence in the endometrium of rhesus monkeys which have received massive 
doses of estrogens. Other animals given the same doses manifested uterine 
bleeding upon withdrawal of the hormone. Finally, it has been repeatedly 
observed in the macaque that there are no differences in uterine bleeding between 
ovulatory and anovulatory cycles. TJie major differences between the coiled 
arterioles in these two kinds of cycles have been discussed. This does not 
refute Markee’s conclusion that, when present, these arterioles act to regulate 
the extent of hemorrhage. Nevertheless, menstrual bleeding occurs whether 
coiled arterioles are complex, simple, or absent altogether. 

It seems much more likely that the coiled arteriole is of principal importance 
in the process of implantation of the embrjm. The evidence for this is as yet 
only indirect. Ramsey has made a beginning in her study of the changes of 
the endometrial vasculature during pregnancy in the rhesus monkey.®° Phelps 
has produced evidence that menstrual irregularities are associated with anom- 
alous growi^h of the coiled arterioles in rhesus. This may therefore offer further 
explanation of the relative sterility of women with menstrual irregularities. 
Phelps’ other observation, that the effects of hormone administration are de- 
pendent at least in part on the previous hormonal history of the subject as re- 
flected in the state of the coiled arterioles, has very broad implications in the 
study of sterility. Some of these haAm been suggested. The further investiga- 
tion of the association of the coiled arterioles with the implantation of the 
fertilized ovum, especially in the light of this anamnestic vascular phenomenon 
described by Phelps, can be expected to yield results of great experimental 
and clinical interest. 

Tlie author wishes to thank Dr. Garman H. Daron of the University of Oklahoma and 
Dr Jorgen U. Schlegel of the University of Copenhagen for their generosity in lending their 
original materials for reproduction in this paper. The publishers of Nordish Medicin, the 
Anatomical Jlecord, the American Journal of Anatomy and the South African Journal of 
medical Sciences generously gave permission for reproduction of figures which originally ap- 
peared in their publications. 
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which has undergone a period of gi-owth. Once endometrial growth lias oc- 
curred, a steady sujiply of melabolites, increased over that I’cquii’ed for the 
resting stale, must be maintained if regression is to l)c prevented, l^birtlier, 
the metabolites must be supplied in ever increasing quantities if continued 
growth is to occur. The steroid sex hormones provide the growth stimulus to 
the endometrium and thereby regulate its metabolic needs and ])articiiiate 
in its metabolic support. 'When metabolic support is withdrawn, regression 
begins. This .statement is true for all mammals. 



I'itr. 12. — Trim.«vi>r.«(! .“Cclioii of « iiUtriix- horn of tho South Afrlcjin f-lcphnnt fhrow. 

myurus (xe.'i). This nninial Im? recently ovulnted. The nio.Rometrhil hordor i? at 
the top. The two lfi.ver.« of niyometriinn can he readily lujide otjt. Tlic plantls and ."troma 
arc unlfonn In ajiiajarance thronphout the circumference of the horn. I{e|>ro(iuced from van 
tier llor.-tt .-uiti Gllhn.an, South Afric.an .1. M. Sc. (!; I!*!!, Kip. it. 

Kip. K!.— Tran.t;vcr.‘-e .section of a uterine horn (y2.'>) of tl>e elephant ahrew ahowlnir a 
larpe endonndrlal i>oIyjt. This is the normal suite when ovulation l.« not followed hy implanta- 
i/i”*’ filw.'iy.s develo]).'! on the me.sometrial .side. Tlie uterine pland.s henealh it aro 

‘hinted, while those el.'-ewlitire tire small. The stroma away from the polyp i.*-- densi; and com- 
pnet, while between the polyjt and the dllatetl plniid.w remnants of strom.nl edema can lar se, n. 
Die I'olyp its.df hn.s uiuierpoiie iiecro.si.s. althouph the coverinp epithelium Is .still Intact as .h 
Very tidn layt'r not vi.sable at thi.« mapnlfle.ntion. Tt i.s immeillately followinp thi.s stape timl 
idg'dinp fM'cur.s from the necrotic area. lieproducetl from van tier Horst and GiUrnan. .s^outli 
African .T. M. Sc. 0 : 35G1. Kip. 12. 


Why, Utcu, do only ecrtciu }n-im;iies menstruate? There arc two nuijor 
clues to an answer. Van der ilonst and (iilman'*' have oh-sciwed cyclic nf critic 
bleeding in the South African elephant shrew whicli is classed by most la.xon- 
omisis SIS a rodent. The cndonielrinm of this aiiinutl rcsjniiid.s to lu-oircstcion'* 
b.v Kirming 51 large endometrial polyp, almost a dccidtioma. This polyp trrov.s 
tuuil, at tile end of the c.velc. it undergoc.s nc'Tosis, hemorrimtre. and ‘Ic'-quama' 
tion. 'fhis m.'s.v be .^c-tTi in l-’igs. VI and Ub It ssppc.-tns tiuit thi*- n-marhabh' 
growth exceeds the estpstcity f)i th»- uterus for resorption of and 

bnxakdown ]»md5iets. This is in all Hkeliitood also ;rn«^ of ;!if prsun;;!*' *d*d‘di!o- 
tritun. There arc no lynqiinsti^- clmnncis present to provide t 
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LEIOMYOSARCOMA OF THE UTERUS- 
Report of 16 Cases, 1917 to 1948 

C!. Haimilton Davis, M.D., John S. Howk, M.D., and Willaud G. Fkench, 

Brooklyn, N. Y. 

(From the Departments of Ohstctries and Gynceolopy and Paiholorjy of the 

Methodist Hospital) 

A RECENT iinnsna] incidence of leiomyosarcoma of llie lUerus (four ease 
sjiecimens in six and one-half months) observed in our pathologic 
laboratory has stimulated interest, in revieAving the cases of this unusual neo- 
plasm. Unha]ipily, the correct diagnosis is rarely made, or even considered, at 
the operating table clue to the low incidence and the extreme difficulty in gross 
pathologic diagnosis. At the Methodist Ilos])ital, we were able to fincronly 16 
clear-cut cases of leiomyosarcoma in a thirty -year survey ranging from Jan. 1, 
1917, to Jan. 1, 1948. During this same period, 2,318 benign leiomyomas and 
40,382 general pathologic case specimens were examined. The ratio of leiomyo- 
sarcomas to leiomyomas was approximately 1 in 145, or 0.69 per cent, and to 
the general specimens 1 in 2,524, or 0.04 per cent. 


Table I. Incidence of Sarcoma Uteri 



SARCOMAS 1 

1 LEIO.MYOMAS 

INCIDENCE 
{ PER cent) 

EvansT 

13 

3,297 

0.39 

Pembertoni2 

14 

2,991 

0.40 

Mcigsio 

9 

1,3.30 

0.08 

Novak and Anderson^ 

59 

0,981 

0.84 

Kelly and Cullenia 

17 

1,400 

1.2 

Kinibrougli2 

43 

3,338 

1.3 

Bosse and Stantono 

27 

not given 

‘ ‘ approximately 
2.0” 

Davis, Howe, and French 

K! 

2,318 

0.09 


Table I shows that our percentage incidence of leiomyosarcomas to 
leiomyomas is comparable to the rate in other larger series of uterine sarcoma. 
It is of note that our group contained no instances of endometrial sarcoma, 
or sarcoma botryoides. 

In the last twelve months of this study we have segregated the cellular 
leiomyomas from the usual type. Twenty-five of 223 leiomyomas, approximately 
1 in 9, were found to be in this category, an incidence of 11.2 percent. 

We have tried to analyze this 16 case series from a clinical, operative 
and pathological point of view with an eye to clarifying, as far as possible, 
the criteria for diagnosis at the operating table and under the microscope. The 
survival rate is correlated with the operative procedure, the degree ot 
malignancy, and the recurrence incidence found m each ease. Two general 

^ead, by invitation: at a meeting of the New York Obstetrical Society. Oct. 14, 1947. 
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Fig. 1. — Case No. 5, unequivocal leiomyosarcoma. Grade 4, marked pleomorphism ■\vitli numerous 
tumor giant cell.s is a striking feature. Hematoxylin and eosin, X370. 



Fie 2 —Case No. 4, unequivocal leiomyosarcoma, grade 3, characterized by m^erate 
pleomorphism, numerous liltotic figures, and a moderate number of tumor giant cells. Hema- 
toxylin and eosin, X370. 
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grades of malignancy are noted: the first, unequivocal leiomyosarcoma, and 
the second, low-grade leiomyosarcoma. 

Gross Criteria . — The gross characteristics of the tumors as detailed in 
the operative notes and the pathologic descriptions were analyzed, particularly 
with relation to distinguishing them from leiomyomas. The results are shown 
in Table II. 


Table II. Guoss Appearance of Leiomyosakcojias (1G Cases) 

NO. OF CASES 


Grossly indistinguisliable from leiomyoma 2 

Consistency different from leiomyoma 14 

A. Soft and necrotic 11 

B. Friable and granular 3 

• Color different from leiomyoma I 

Loss of fasciculation 10 

Gross evidence of invasiveness 2 


From Table II, it appears that in 14 of the 16 cases there were gross 
characteristics of the tumor which might help to distinguish it from the common 
leiomyoma. It is true that degenerated leiomyomas may show similar changes. 
In most of our eases, the unusual appearance of the tumor at operation was 
incorrectly attributed to degeneration of a leiomyoma. 

Leiomyosarcoma has been classified grossly into two types: ( 1 ) sarcoma 
arising in pre-existent leiomyoma, the so-called “sarcomatous degeneration 
of a -fibroid”; (2) primar),- sarcoma arising in the myometrium. In some 
cases, there may be great difficulty in deciding this point. Primary sarcomas 
may be nodular and maj^ occur in association with leiomyomas. In an 
advanced case, it may be- impossible to reconstruct the origin. As might 
be expected, the incidence of the two t.ypes shows considerable variation 
when we compare the series reported. Novak and Anderson^ cite 39 to 50 
eases, or 78 per cent, as developing in myomas. KimbrouglP gives 26 to 43 

cases, or 60 per cent, as secondary. Wheeloek and Warren® classify 32 of 

35 cases, or 91 jDer cent, as arising in leiomyomas. In our sei’ies, 14 of 16 
cases, or 88 per cent, were classified grossly as arising in leiomyomas, a 

figure which agrees more near!}' with that of Wheeloek and Warren than 

vnth those of the other authors cited. 

ffistologic Criteria . — The literature reveals a considerable difference of 
opinion concerning the histologic criteria for the diagnosis of leiomyosarcoma. 
Corscaden and 810111 “ take the somewhat pessimistic view that none of the 
histologic criteria are reliable, and insist on evidence of infiltration, metastasis 
or recurrence as the only valid evidence of malignancy. McFarland® similarly 
states that metastasis is the only proof of malignancjv Bosse and Stanton® be- 
lieve that gross or microscopic evidence of invasiveness is the most relialile cri- 
terion of malignancy. Other authors, however, have found good correlation 
between histologic criteria and the degree of clinical malignancy. Evans,' and 
Novak and Anderson^ classified their cases of leiomyosarcoma on the basis of 
mito.sis counts and found that the degree of mitotic activity rather closely paral- 
leled the clinical maligiiancy. Proj^er and Simpson® classified their series of 
cases into three groups according to the degree of immaturity of their cells, and 
found that this paralleled the degree of clinical malignancy. Recently Wheeloek 
and Warren® analyzed their series of 35 cases, using twenty histologic criteria 
of malignancy. On this basis, they distinguished three grades of sarcoma. 
Orades 2 and 3 they considered clinically malignant, while grade 1 was con- 
sidered clinically benign. 
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It is apparent tluit the varying histologic ci'iteria account to a consider- 
able extent lor the disagreement in statistics on the incidence oi leiomyo- 
sarcoma, as well as on the survival rales. Thus, Fool" states that “leiomyo- 
sarcoma is more academically than actually malignant, and rarely metastasizes.” 
However, Novak and Anderson’ I’eport a five-year survival rate of 30 per 
cent in their series of 59 cases, which included all ty])es of uterine sarcoma. 
Kimbrough" cites a comparable figure of 34.3 per cent of five-year survivals in 
his series of 43 cases. 

We have studied our cases histologically, according to the following criteria: 
n. Ccllula-rily 

2. Anaplasia (degree of ecll ininiaturity) 

S. Pleoinorpliism (variation in cells) 

4. Eclalive frequency of tumor giant cells 

5. Eclativc frequency of inilofic figures 
G. Invasivcncss 

Histologic invasiveness, while a valuable criterion of malignancy when 
present, was of little use in our series, since it was ])rescnt in only 2 of 16 
cases. 

Bach ease was rated on each of these criteria on a scale of 1 plus to 4 
plus. By averaging these values, a histologic grade was assigned to the tumor. 
The rating was done on representative sections and as objectively as itossible, 
although it is recognized that there is an ineseapalde subjective factor in any 
such grading. 

On furtber analysis of the four grades of tumors, it became a])parent that 
they fell readily into two main groups. The first of these, comprising grades 
3 and 4, showed to a considerable degree the classical histologic features of 
malignancy, and for this group we propose the term unequivocal sarcoma. 
The diagnosis of sarcoma in this group would probably cause little disagree- 
ment among pathologists, except for those who insist on invasiveness, re- 
currence, or metastasis as evidence of malignancy. It is interesting that 

originally one of these. Case No. 4, was diagnosed as “probable sarcomatous 

degeneration of a leiomyoma.” Another, Case No. 10, Avas diagnosed as 
“marked degeneration of a fibroid.” On re-examination, the few better 

preserved areas shoAved unequiAmcal sarcoma, although most of the tumor Avas 

too necrotic for satisfactory diagnosis. 

The second group, comprising grades 1 and 2, shoAved less striking evidence 
of malignancy and AAmuld doubtless cause considerable disagreement among 
pathologists as to diagnosis and prognosis. On the basis of this series, AA’e 
feel that tumors in this group cannot be dismissed as clinically benign, but 
may’- shoAV a tendency to local invasion and recurrence, although perhaps not 
to metastasis. For this group aa'C propose the term Ioav grade leiomyosarcoma. 

A third group of cellular, but benign leiomyomas, Ave have purposely 
excluded from this study. This comprised a fairly numerous group (.approxi- 
mately 11 per cent of leiomyomas) in AAhich the tumor Avas unusually cellular, 
and some of AAhich shoAAmd as many as 10 mitotic figures per high poAver field. 
HoAvever, the cells were uniform and mature. 

Clinical Data . — An analysis of the age range, symptoms, aand signs is 
given in Table III. 

The patients in this series Avere all AAhite; 9 Avere nulliparous, 6 multip- 
arous, and 1 unknoAvn. The average age was 47.2 years, Avith a range of 
34 to' 73 years. The greatest incidence, 10 cases, Avas found in the 40 to 50 
year period. The' major symptoms are noted above. Only six patients Avere 
aware of an enlarging pelvic or abdominal mass, although in all 16 pelvic 
examination revealed a readily palpable tumor. It must be remembered that 
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3. — Case No. 11, low grade leiomyosarcoma, grade 1. The cells are moderately 
and occasional giant cells and mitotic figures are seen. Hiematoxylin and eosin. 



Fig. 4. — Cellular benign leiomyoma. Note maturity and uniformity of cells. Hematoxylin and 

eosin, X370. 
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equivocal. The postoperative period of each is brief, one and one-twelfth and 
three and three-fourtli.s years, and obviously one can draw iio conclusions as 
yet as to recurrence or final outcome. 


Tab^K VI. X’ATIENTS AliVE WiTII KECTJUrtENCE 


CASE 

NO. 

1 

AGK j 

i 

SOURCE 1 

OUABE OP 
EEIO.MYO- j 
SARCOMA 1 

i 

OPKISATION 

! I’.ECURUEN'CE 

6 

42 

Leiomyoma 

Unequivocal 

Total hysterectomy 
Bil. sal-ooplior. 

(prior curettage) 

nerai-colectomy for sar- 
coma. mass terminal 
ileum at 4^) jt.9. Liv- 
ing to elate 4 I/A yrs. 

11 

48 

Leiomyoma 

Jjow-gradc 

Sul)t. hysterectomy 
Bil. sai-oophor. 
Appen'lcctomy 

E.\'c. 2 omental sarcoma 
masses at yrs. Liv- 

ing to date 7% yrs. 


In case 6 the diagno.sis of Iciomyosai-coma was made by curettage, and the 
complete operative procedure was dictated by the laboratoiy diagnosis. There 
were no omental nor small bowel adhc.sions at the time of hystcrectomj". 
Recurrence at four and one-sixth years of sarcoma in the terminal ileum was 
diagnosed by x-ray following a four months history of asthenia, anorexia, 
severe anemia terminating in “bloody stools.” We inter])rct this recurrence 
as a blood stream metastasis of an unequivocal sarcoma. Surgical exploration 
revealed no pelvic or abdominal recurrence; exhaustive x-ray studies have 
been negative. The patient is well at years, but the prognosis is verj’^ 
guarded due to the grade of the sarcoma (unequivocal), and the possibility 
of other undemonstrated metastases. Case 11 is interesting in that the initial 
tumor mass was a pedunculated leiomyoma, the source of the low-grade 
leiomyosarcoma. We were not able to substantiate the presence of omental 
adhesions, which we suspect may have been present. We can only say that 
six and five-sixth years after the initial o]9erative procedure, two discrete 
omental leiomyosarcomatous masses were removed; again the pelvis and the 
remainder of the abdominal cavity revealed no recurrence. The patient is 
living and well over nine months after her recurrence and seven and two-thirds 
years after her initial operation. 

In both the above eases the recurrent tumors were identical in structure 
with the primary uterine sarcomas. Furthermore, the smooth muscle origin 
of the recurrent sarcomas was proved by their cliaraeferistie staining reaction 
with Masson’s stain. 

Table VII shows that all deaths were cases of unequivocal sarcoma, and 
each case reveals evidence of spread based on autopsy, operative, or x-ray 
findings. Case 1 revealed the entire uterus to be a mass of leiomyosarcoma. 
Direct and lymphatic extension had occurred to the bladder, right tribe and 
ovary, left adrenal, retroperitoneal lymph nodes, gastrocolic omentum, peripelvic 
and sacral lymph nodes; there was an associated fibrinopurulent peritonitis. 
Case 4 was characteristic of spread by blood stream. Autopsy revealed no local 
pelvic lesions or involved glands, but there were distant metastatic lesions 
in the lungs' and right auricle. Case 9 showed a huge inoperable pelvic mass, 
the size of a five months’ gestation, with marked bowel invasion, probably 
a spread by both contiguity and lymphatics, in the opinion of the operator. 
Fractional x-ray was given with no apparent effect. Autopsy was not obtained. 
Case 10 was an example of amputation of the uterus through a portion of the 
tumor with apparent pelvic spilling. Seven months later exploratory lapa- 
rotomy revealed the pelvis filled with an inoperable tumor mass; biopsy was 
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symptoms are often produced or are relative to, tlie associated leiomyomas 
and accurate differentiation is difficult. Five cases revealed a severe anemia, 
the hemogiobin range being 5.9 Gm. to 10.3 6m. 

Table III. Clinical Data 


Total No. Cases 
30-40 years 
40-50 years 
50-60 years 
60-70 years 
70-75 years 

Symptoms and Signs 

Menorrhagia 
Metrorrhagia 
Postmenopausal bleeding 
Abdominal pain 
Watery diarrhea 
Weight loss 
Enlarging mass 
Severe anemia 


16 

9 

10 

0 

Cl 

1 
1 

8 

4 
3 
3 
3 
.) 

6 

5 


Tables IV through VII give a detailed analysis of the cases, including 
the pertinent pathologic data, the operative procedures, and the results. 


Table IV- 1917-1948 


Total Number of Cases 

16 

No Follow-up 

3 

Inadequate Follow-up 

2 

Alive to date 

5 

Without recurrence 

3 

With recurrence 

2 

Deaths 

6 

Autopsies 

2 

Mortality Rate (known) 


Survival (known) 

45.5% 


In the following discussion we have considered only those cases in wliich 
the outcome is Imown to date. Two of our cases had follow-up examinations 
at nine months and one and one-half years, respectively, but both liave been 
excluded because no further follow-up has been obtainable in many years. 
In Table V is noted our small group of three patients living and well to date 
without recurrence. 

It is interesting but not conclusive that our two patients above who had 
subtotal hysterectomies have to date shown no pelvic recurrence. The site of 
origin in each case was a fundal leiomyosarcoma and each ivas graded as un- 


Table Y. Patients Alive Without Recurrence 


CASE 

NO. 

AGE 

SOURCE 

GRADE OP 

LEIOMYO- 

SARCOMA 

OPERATION 

1 FOLLOW-UP 

2 

44 

Leiomyoma 

(Fundal) 

Unequivocal 

Subt. hysterectomy 

Lt. Sal.-oophorectomy 
Rep. femoral hernia 

1 1/12 yrs. 

3 

40 

Leiomyoma ’ 
(Fundal) 

Low-grade 

Total hysterectomy 

Bil. sal-oophor. 

1 1/6 yrs. 

5 

44 

Uterine wall 

Unequivocal 

Subt. liysterectom}’ 

3 3/4 yrs. 


(Fundal, 

diffuse) 








102 


JOIIA'SOIV 


Am. }. Olnt. £c Gyticc. 

JtJly. 1918 


degrees of the same condition, but Avitli different individuals which necessitates 
individualization of tlie problem, and the procedures used should be considered 
along the following lines : 

1. The age and general physical condition of the patient. 

2. Desirability of preserving menstruation. 

3. De.sirability of preserving ehild-l)caring functions. 

4. Degree of descensus and condition of supporting sti-ucturcs. 

5. The co-existence of disea.sc of the cervix or corpus uteri. 

6. The size of cystocele and rcctocole and condition of repairability of 
supporting structures. 

7. Previous operative work, 

8. “‘Will” of the patient to co-operate and get well. 

These conditions of prolap.se and de.scensus are not all due to “j)oor ob- 
stetrics,” or “bad obstetrical judgment,” nor to “ohstetrical neglect.” In 
many women there is an inherent defect in the development of the muscle and 
fascial structures that support the uteiois and other pelvic and generative or- 
gans, which predi.sposes them to develo]) these debilitating conditions, as is found 
in the following ; 

1. Late onset of menstruation with persistent retroversion of uterus in con- 
stitutionally inferior women. 

2. Borderline or infantile pelvic organs before their first pregnaneie.s, fol- 
lowed by retroversion after pregnaiicies. 

3. Effects of frequently repeated labors. 

4. Atrophy and loss of tissite tone and elasticity incident to menopause. 

5. Spina bifida occulta. 

6. Traumas from tumors and other causes leave the pehu'c floor and its 
faulty attachments unable to withstand the forces of the frequent excessive strain 
of coughing, sneezing, and .straining with stool, etc., until all the .supportive 
structures give way and complete prolap.se results. 

These unfortunate women are like the poor, “always with us.” The pa^ 
tient is interested only in the relief of her .sjunptoms and not in a differential 
diagnosis. With an insertion of properly fitted pe-s.sarjq clearing up of vaginitis, 
reliering the congestion and teaching the patient better care of herself, .she soon 
finds that she is on the road to improvement of her .sjnnptoms, if not a complete 
cure, and .she must be pi’epared mentally as well as physiologically for the 
operative procedure. 

We wish to present an analysis of three hundred such individuals, taking 
196 charity eases from the Loui.srille General Hospital, the operation being in 
most instances supervised by the author in the training of the Hou.se Staff, and 
104 private cases between 1938 and 1942. In this group there were only three 
Ne^ro patients. Two hundred ninety-four of the cases were multiparou.s, and 
five charity cases and one private case were nulliparous. All of these eases had 
moderate to severe cystocele and rectocele and no third degi-ee tears. 
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Table VII. Deaths 


case 

NO. 

{ age I 

1 source 

1 GRADE OF 
LEIOMYO- 
' SARCOMA 

1 OPERATION 

^ SURVIVAL 

^ AUTOPSY 

1 

73 

Uterus (in- 
cieter- 
ininate) 

Unequivocal 

Inoperable : Biopsy 
of tumor 

24 mos. 

Sarcoma in uterus, 
rt. tube, ovary, 
bladder, omentum, 
etc. 

4 

42 

Leiomyoma 

(Funrtal) 

Unequivocal 

Subtotal hysterec- 
tomy, Bil. sal.- 
ooplior. Appen- 

16 mos. 

Metastatic sarcoma 
of lungs and rt. 
auricle 


10 

12 

14 


dcetomy 

40 Loiomyoma Unequh’oca] Inoperable: Biopsy 

of tumor 


40 Leiomyoma 


84 Leiomyoma 
(Fundal) 

51 Leiomyoma 


Unequivocal Subtotal bysterec- 
(witli de- tomy 
gen. & ne- 
crosis) 

Unequivocal Subtotal hysterec- 
tomy, Lt. sal.- 
oophor. 

Unequivocal ( i ) Myomectomy 
(vaginal) with 
drainage 
(2) Subtotal 
hysterectomy (6 
wks. after above) 


3 mos. 
(died in 
hospital) 
9 mo. 
(died at 
home) 


25 yrs. 
(died at 
home) 

0 plus 
weeks 

(died 2 d. 
post-op.) 


No autopsy. Inop. 
sarcoma invading 
bowel 

No autopsy. Expl. 
operation, Biopsy 
implant, on pelvic 
peritoneum at 7 
mos. 

No autopsy. Pul- 
monary metastases 
by X-ray at 2 yrs. 

No autopsy 


"Masses in sigmoid 
and omentum" 


made of an implant on tlie pelvic peritoneum. Death at home followed in two 
months. Case 12 showed spread via the blood stream to the lungs, demonstrated 
by x-ray. Death occurred at home nine months after x-ray studies, and no 
autopsy was obtained. The local doctor believed ‘‘there was no pelvic or 
abdominal recurrence” but this opinion was unsubstantiated by reliable ex- 
amination or autopsy in Case 14. Sarcoma was first diagnosed after vaginal 
excision of a submucous leiomyoma. Laparotomy six weeks later was ap- 
parently a heroic attempt to remove a large uterine sarcomatous mass. Great 
difficulty was experienced in control of bleeding, and tlie patient died on the 

second postoperative day. No autopsy was obtained. 

% 

Discussion 

We believe that leiomyosarcoma can be diagnosed with reasonable accuracy 
from histologic criteria. A division into two grades seems justifiable, and for 
these we propo.se the terms “unequivocal leiomyosarcoma” and “low grade 
leiomyosarcoma. ^ ' 

^ The gross appearance of 14 of our 16 cases differed from that of an 
ordinary leiomyoma. However, these could be easity confused witli a de- 
generated leiomyoma. We would suggest that any leiomyomas which are 
unusuaiy soft, friable, or of unusual color should be viewed with suspicion 
and ijicised, after removal, at the operating table. Immediate consultation 
with the pathologist, with frozen section examination when necessary, may 
establish the correct diagnosis and permit the proper complete surgical procedure 
to be performed. In the absence of such consultation, the gynecologi.st should con- 
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sider the advisability of performing a more radical ])roeedure when he 
encounters grossly atypical leiomyomas or those with a liistory of rapid 
growth, particularly in the age group over 40 years. 

It is suggested that at operation the omentum, if adherent 1o leiomyomas, 
should he widely excised. In one of our cases recurrence in the omentum 
occurred six and five-sixth years after liystei'cctomy for a low grade sarcoma. 

In one case of our sei-ies, local and j^elvic implantations occurred within 
seven months, following incision through a .supi)o.sed ‘'degenerated leiomyoma” 
in the course of a subtotal hysterectomy. This illustrates tlie danger of a 
too-limited surgical approach, creating a pelvic spill of the tumor. To date, 
this is the only early ease in our series showing cervical or pelvic recurrence. 
As a further point in surgical approach, it is suggested that traction on the 
round ligaments or adnexa is safer than tenaculum traction on a leiomyomatous 
uterus, to avoid 4.earing a friable leiomyosarcoma with possible resultant spill 
of tumor particles. 

In our series, the most common type of sarcoma (14 of 16 eases) was that 
arising in a leiomyoma. In this group, we have observed meta.stasis by blood 
stream, and by direct extension. In one case demonstrating lymphatic 
metastasis, the exact site of origin in the uterus was indeterminate. 

Our series suggests that leiomyosarcoma arising in the fundus rarely 
recurs in a retained cervical stumj). ])roviding the site of excision is well 
below the involved area. In spite of this we i'eel that total hysterectomy 
with bilateral salpingo-oophorectomy, when the opei-ative .status of the patient 
warrants it, is the procedure of choice. 


Summary 

1. Sixteen cases of leiomyosarcoma of the uterus occurring in a thirty- 
year period at the Methodist Hospital, Brooklyn, New York, are reviewed. 

2. Histologic criteria are suggested for classifying these under two types, 
unequivocal leiomyosarcoma and low grade leiomyosarcoma. 

3. The unequivocal leiomyosarcomas tend to metastasize widely, as well 
as to implant locally. 

4. The low grade leiomyosarcomas may recur in contiguous structures 
after relatively long periods. 

5. Of 16 cases, 11 had adequate follow-up. Of these, six, or 54.5 per cent, 
died of metastases within two and three-fourths years. Three cases are living 
and well, without recurrence. Two cases have had further operative procedures 
for recurrences, but to date are living and well with no recurrences demon- 
strable. 

6. Autopsy findings in two cases of leiomyosai’coma are I’eported. 

We are indebted to the members of the Surgical and Gynecological Staffs of the 
Methodist Hospital for permission to include their private cases in tliis series. 
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Discussion 


DR. J. EDWARD HALL.— I take exception- to some of the slides that have been 
presented here, just as I did when I first saw them. 

This is a relatively rare disease, as both speakers mentioned. It has an incidence of 
1.4 per cent in the experience of most workers. Kelly and Cullen, in 1,400 fibromyomas, re- 
ported an incidence of 1.2 per cent; Maisson, in 4,000 fibromyomas, had an incidence of 1 
per cent. The incidence percentage in our own institution, of 1,238 cases, was less than 
1 per cent. 

I think that it is important to understand percentages when they are given. Dr. Howe, 
when he started his presentation, stated that sarcomas of the uterus represented 5 per cent 
of the malignancies of that organ. It must be understood that this is uterine sarcoma and 
not fibromyoma. Consequently, the figures for both of these conditions are misunderstood. 
In the Johns Hopkins Hospital, 4^per cent of all uterine malignancies consisted of sarcoma 
of the uterus. 

I. wonder whether actually some of the patients who have lived a long time had re- 
currences of the original tumor, or represented multiplicity of tumor formation. In the 
case of a patient who after 20 years presents a lesion histologically similar in character to 
one previously removed, it can very easily be assumed to be from the lesion that was removed 
originally. At our institution, we recently had a patient who was operated on for multiple 
myomas of the uterus. Just before closure of the abdomen, as is the custom, the entire 
peritoneal cavity was explored. A tumor of the small intestine was found which, on histo- 
logic examination, proved to be a neurogenic .sarcoma. If this lesion had not been found 
until many years after the pelvic operation, it might have been assumed to have been related 
to the pelvic tumor. In these instances, two .slides, one from the original operation and one 
from the present operation, are required. A comparison of these slides will sho\v whether 
the patient has a sarcoma of the uterus at tlie time of the original surgical procedure and 
whether the present tumor was a metastasis in the intestine, a frequent situation in such cases. 

Involvement of the ileocecal valve in sarcoma of the uterus is a rare condition. Sarcoma 
of the uterus metastasizes by direct extension through the lymphatics and blood stream, 
therefore involvement of the liver and lungs is fairly common, but involvement of the ileo- 
cecuin is unusual. 

With respect to the material removed by curettage, again I would question whether it 
was a myoma of the uterus or dilTusc sarcoma of the uterus, possibly from the endometrial 
tissue itself, from the myometrium, or from the blood vessels of the uterine musculature. 

It must be remembered that, embryologically, all uterine tissue arises from the meso- 
derm; therefore, you may have sarcoma from the niyomatous clement and also from the 
epithelial component. 

Another point with respect to the anatomy of the myoma is that there is no such 
thing ns a definite capsule of a myoma. Bec;iuse there is loose areolar tissue separating the 
myomatous tissue from the surrounding normal uterine musculature, we are apt to think 
that we separate the myoma from the diffuse normal musculature of the uterus by stripping 
away the capsule. Histologically, there is no such thing as a cap.sulc as, for example, in 
the case of a cyst. Therefore, it is easy to under.«land that if you are dealing with a sar- 
coma in dissection, especially in a myomectomy, malignant cells may be diffused. That 
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brings up a very important point, namel}’, we arc a})t to be lulled into a false sense of 
securitj" due to the rarity of the disease, and llioreforc perform only a supracervical hysterec- 
tomy, 

I agree with Dr. Davis 100 per cent. Every uterus and evciy o%’arian cyst removed 
supravaginally should be opened and examined by a comj)etent pathologist at the time of 
operation to determine the character so that all indicated surgery may be carried out at one 
operation rather than making it neecs.«ary for tlie patient to return for further surgery. 

Dr. FRANK R. SAIITII. — Anyone who has listened to this discussion, based on a 
series of ten cases, r\dll, naturally, ask himself the question: “What possible value can it. 
have?’-’ If you think of the rarity of the condition, you must realize that it takes a long 
time to collect ten cases of what Dr. Ilowe chooses to call “unequivocal” sarcoma of the 
uterus. 

I think it was in 19-10 that I reported a series of sarcomas of the uterus from Alemorial 
Hospital, covering the period from the time records were made there up to that year. I was 
able to collect quite a gi'ou]) of so-called sarcomas of tltc uterus. However, there were only 
24 of the so-called “unequivocal” sarcomas. I wish I laid known of that term at the time, 
because to me the term “unequivocal” meant that Doctors .Tames Ewing, Sr., and Fred 
Stewart agreed that they were real sarcomas. Many patients arc sent to us at Alemorial 
Hospital who have had tumors removed elsewhere; .slides arc sent along with them and 
these have been classified as sarcomas, whereas, in reality, they are simply cellular myomas. 

Another question that occurs to me is Ihe old Icrminologj' of malignant degeneration of 
a fibroid. I have been looking back for such evidence and was successful in finding only one 
such case; a patient, mentioned by Dr. Frank Foote, of multiple fibroids of the uterus. In 
that instance the major part of one tumor was composed of simply cellular myoma, and the 
center looked like a real “unequivocal” sarcoma. Tliat patient, however, did quite well with 
a simple subtotal hysterectomy. 

Of the 21 cases coUccted, none of the patients lived five years. One patient lived four 
and one-half years following a supracervical hysterectomy. In cases in which supracervical 
hysterectomy has been done, however, this not being our usual custom, we have found recur- 
rences in the cervix. 

Another thing, I do not think sufficient emphasis has been placed on the matter of 
x-ray therapy. Constantly wc arc beset by doctors who have removed uteri, and a diagnosis 
of sarcoma has been made. I know of no instance of “unequivocal” sarcoma of the uterus 
where the patient has really derived any benefit from x-ray therapy. X-ray irradiation 
does not affect leiomyosarcoma of the uterus. 

I was interested in hearing Dr. Hall’s statement, because we recently have had a 
patient on whom a hysterectomy for large multiple fibromyoma of the uterus was performed. 
During the course of the exploration we pulled out a mushroom-like growth which was con- 
nected at about the junction of the jejunum and ileum; it looked like- a mushroom umbrella 
and was somewhat softer than the average fibromyoma. Under the microscope it was found 
to be a leiomysarcoma with a small base. I did not resect the gut beyond the point of 
closing it where I resected the gro-ndh, and am frank to admit I may not have done enough, 
although, as I say, the base was very small. 



ENDOMETEIOSIS AS A CAUSE OF ILEAL OBSTRUCTION- 

Paul E. McGuff, M.D., Jofin M. Waugh, M.D., Malcolh B. Dockerty, M.D., 
AND Lawrence M. Randall, M.D., Rochester, Minn. 

(From the Mayo Foundation and the Mayo Clinic) 

T ELIS paper jiresents the first analysis of clinical data of a series of cases 
in which ileal obstruction was caused by endometriosis. The subject is of 
particular significance because the obstructive involvement of the distal part 
of the ileum by this highly invasive nonmalignant tissue often has been con- 
fused clinically with appendicitis accompanied by ileus, with malignant lesions 
causing obstruction of the intestine, and with intestinal obstruction caused by 
the adhesions of pelvic inflammatory disease. The importance of endometriosis 
as a cause of ileal obstruction has not been sufficiently stressed. The clinical 
picture of this condition, as revealed by a detailed analysis of the clinical data 
of sixteen cases, will be presented, as. will also (1) certain facts highly 
pertinent to the differential diagnosis, (2) pathologic lesions and (3) surgical 
treatment. 

The term “endometriosis” indicates the existence of endometrial tissue 
in any extrauterine location. 

Pathogenesis 

Counseller classified the theories of the development of endometriosis into 
three main groups as follows: (1) embryonic pathogenesis, (2) metaplastic 
pathogenesis, and (3) migratory pathogenesis. 

The embryonic theory presupposes a maladjustment on an anatomic basis. 
The metaplastic theory, in which it is stated that the peritoneum can undergo 
a change to endometrial tissue, is based on the fact that all genital epithelium 
and the peritoneum have a common origin from the celomic mesothelium. 

The migratory theory assumes that endometriosis has its origin in the 
uterine mucosa and reaches its extrauterine position by contiguity or invasion, 
by implantation, and by lymphatic or venous metastasis. 

The_ single tlieoiy which best explains all types of endometriosis is that of 
lymphatic and venous metastasis, but Sampson ’s implantation theory plus 
Harbitz’ idea of extraperitonealization seem best to explain endometrioma of 
the ileum.^’ 

Historical Review of Cases 

Mouat, in 1926, reported the first case in which stricture of the ileum was 
caused by misplaced endometrial tissue on record in the Quarterly Cumulative 
Index Medicus. Starr, in 1929, published a case of endometrioma of the 
terminal part of the ileum, the appendix, and the cecum, with acute partial 
intestinal obstruction. The preoperative diagnosis had been acute appendicitis 
with perforation and partial intestinal obstruction. Of particular interest 
was the fact that the uterus and adnexa were normal. An unusual aspect of 

j ‘Abridgment of a part of a thesis submitted by Dr. McGuff to the Faculty of the 
Graduate School of the University of Minnesota in partial fulflllment of the requirements for 
the degree of M.S. in Surgery. 


1059 



1060 MdOUFFETAL. Am. J. Obn. & Gyncc. 

December, 1948 

tlie_ subject was presented wdien Gale reported an endometrioma of. the ileum 
which had produced intestinal obstruction of sufficient degree to cause impaction 
of a fish bone and resultant perforation. Tlie Ijowel exhibited fibrous pucker- 
ing, with peritoneal adhesions and thickening of the intestinal wall at one 
point. On microscopic examination, the wall of the bowel was seen to be invaded 
by endometrial-like tissue. 

In 1934, Goodwin® presented a ca.se in wliieh clironic intermittent partial 
intestinal obstruction of the ileum had been caused by endometriosis. He 
believed that fibromyoma and uterine rctrodisplacement were frequently as- 
sociated with endometriosis, and that they were possible etiologic factors. 
Behrendt and Neumeyer^ in 1936 reported a ease in which chronic partial ileal 
obstruction had been caused by endometriosis in a single woman, thirty-nine 
year’s of age. 

Glenn and Tliornton'’ in 1940 published two eases of endometi’iosis of the 
ileum with chronic partial intestinal obstruction. They remarlvcd that a review 
of the English literature for the previous twenty years (1920 to 1940) had 
revealed only four cases of endometrial implants in the small intestine, with 
sonre degree of obstruction present. Grigsl)y'’ in 1941 presented two cases in 
which ileal obstruction had been caused by endometriosis. He noted that the 
most promiirent gross characteri.stic of endometriosis was the presence of 
“disintegrating purplish-black blood cysts” on the intestine. IMilnor,^^ also 
in 1941, reported a ease of ileal obstruction caused by an endometrioma. 

Morrill,^® in 1942, described a case of complete ileal obstruction caused 
by endometriosis, and Wood, Diebert, and Kain,“® in 1946, reported a similar 
case. 

Nature of Present Study 

To the time of this report, forty-eight cases are on record in the files 
of the Mayo Clinic in which the diagnosis of “endometriosis of the bowel” 
had been made by a pathologist. In three of these cases, pathologic material 
had been removed during treatment of the clinical symptoms of ileal ob- 
struction caused by endometrio.sis; an analytic clinicopathologic study of these 
three cases was made. Thirteen eases of ileal obstruction caused bj’’ endo- 
metriosis, as reported in the literature, were reviewed. From this, a combined 
series of sixteen cases of ileal obstruction was assembled. 

General Considerations 

All patients Avere Avhite Avomen. The average age of the Avomen Avas 39.2 
years. The oldest Avas fifty yeai-s old and the youngest Avas thirty-one years 
old. Ten of the women Avere in the fourtli decade, five Avere in the fifth decade 
and only one AA'as in the sixth decade. Eight of the women were married; two 
Avere Avidows; six Avere single. 

Four Avomen complained of absolute sterility, one complained of relative 
sterility, and tAA’o complained of secondarA*^ sterility. Among the eight women 
Avho had been married and tAAm of the single women, there had been nine 
pregnancies, with the birth of seven children. In the group of Avomen who 
had been pregnant, the aAmrage period since the last pregnancy Avas fifteen years. 
Two of the group preAdously had undergone pelvic surgical operations. 

The average duration of the symptoms of endometriosis Avas 1.6 years. 
Five of the patients had complained of acquired dysmenorrhea. The menstrual 
cycle of eight of the patients Avas fairly regular, but five patients complained 
of irregular menstruation. Menori’hagia was a complaint of three women, and 
metrorrhagia Avas a complaint of one. 
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Signs and Symptoms 

The average time since the onset of the first symptoms of obstruction of 
the bowel was 2.3 years. Onlv two of the patients had lost w'eight. One 
had lost 15 pounds' (6.8 kg.) and the other, 27 pounds (12.2 kg.). Rectal 
pain and the passing of grossly bloody stools were not complained of by any 
patient. Six of the patients complained of comenstrual constipation, seven 
complained of intermenstrual constipation, and eight complained of either 
comenstrual or intermenstrual constipation. Diarrhea was a complaint of only 
one patient. 

Consideration of the more direct symptoms of obstruction of the lower 
part of the small intestine revealed that abdominal pain was the complaint of 
all sixteen patients. Abdominal distention ivas tlie complaint of 'thirteen 
patients, and vomiting was a complaint of twelve of the group. Obstipation 
occurred in five patients. Abdominal tenderness was present in seven patients, 
and an abdominal mass was palpated in three. 

The site of intestinal obstruction in all sixteen of the patients was the 
distal part of tlie ileum. Four patients had complete intestinal obstruction, 
seven had partial intestinal obstruction, and five had chronic intermittent 
intestinal obstruction. 

Diagnosis 

A barium enema was administered and roentgenograms of the colon 
and terminal part of the ileum were made in three cases, and were reported 
as producing positive results in two, in that the point of obstruction was 
localized. A plain roentgenogram of the abdomen and a gastro-intestiiial 
roentgenogram were made in two cases. Both demonstrated obstruction of 
the lower part of the small intestine. 

A preoperative diagnosis of endometriosis as the cause of the obstruction 
was made in three of the sixteen cases. A diagnosis of appendicitis with 
ileus was made in five cases, of carcinoma of the ileum with obstruction in 
one case, of carcinoid of the ileum witli obstruction in another, and of ob- 
struction of the bowel caused liy adhesions from pelvic inflammatory disease 
in one case. No specific cause of the obstruction was ascertained in the 
other cases. 

Treatment 

Ileal resection was uniformly the procedure of choice when endometriosis 
liad caused ileal obstruction. Ileal resection alone was done for seven patients. 
Entei’ostoniy plus ileal resection were done for one patient. An initial Witzel 
type of ileostomy and subsequent right liemicolectomy and ileotransverse 
colostomy were carried out in one patient. Ileal resection plus ileocecostomy 
and removal of the remaining tube and ovary were done for one patient. 
Ileal resection plus panhysterectomy were performed in one case. The short- 
circuiting operation of ileotran.sverse colostomy was done for one patient, and 
panhystercctomy alone was done in one ease. In one case, the adhesions of 
endometriosis were' separated to relieve the obstruction. 

Results 

The condition of all but one of these patienis had been followed bj' 
examination or by letter for one month to twenty-one years. An excellent 
result with complete relief of .symptoms was obtained for ten patients, a 
good result with more than fair relief of the symptoms was obtained in 
three cases, a fair result was secured in one case, and a poor result was 
reported for two patients (from the literature series) who represented operative 
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inorlaliiies. Tlio.se two death.s liad occui-red before llic advent of elieniotliorajieutie 
agents, antibiotic agent.s or antieoagidant jirejiaration.s. One of Ihe deaths 
resulted from posterativc peritonitis and the other from pulmonary embolism. 

Report of Three Cases 

Case 1. — A .<<ingle while wom?ui, forfy-llircc years old, complained of lower abdominal 
cramping pain, abdominal distention, and loud, rumbling sounds in the bowel of two 
months’ duration. She did not have nausea or vomiting. The aforementioned sj'mptoms 
had been episodic, with increasing frequency. Tlic patient stated that when the cramps 
became very severe, they suddenly seemed to break Ibrougb the “stoppage” in the bowel 
and diarrbea occurred. Blood had not appeared in the stool. Tlic patient had lost 27 
pounds (12.2 kg.) in two months. 

Physical examination revealed a inarkcdlj' emaciated, weak, lethargic, white woman 
who lay with her knees flexed. Tlie abdomen was moderately distended. Peristaltic waves 
were visible. Abdominal tenderness was absent. 

A roentgenogram of the colon was reported as disclosing obstruction of the small 
intestine. Dilatation of the bowel proximal to the obstruction and a large amount of 
residual barium were noted. 

The patient was treated medically by means of a double lumen tube; 500 c.c. of blood 
were transfused three times for hypoprolcinemia and secondary anemia, and other supportive 
therapy was carried out in order to get her into the best possible condition for operation, 
if relief of the obstruction did not develop. The obstruction persisted and became complete 
one week after admission of the patient. 

The patient’s abdomen was explored. It was believed that ileocecal obstruction 
caused by a carcinoid was present. Twenty-eight days after performance of the enterostomy 
a second operation was done. The distal part of the ileum was found to be dilated to 
about twice normal size, and was edematous. There was a small mass iu the region of 
the ileocecal juncture, the exact nature of which could not be determined. The right 
half of the colon, along with the distal foot of ileum, was resected, and side-to-sldo 
ilcocolostomy was performed. No abnormalities were found in the jiolvis and there was 
no evidence of endometriosis. 

The patient made an uneventful recovery. She was released from the hospital on the 
fourteenth postoperative day. One week later she was dismissed with comidetc relief of 
the sjTUptoms of intestinal origin. She weighed 90 pounds (40.S kg.) — a gain of 15 pounds 
(6.8 kg.) since her admission. 

Pathologio Data . — The specimen consisted of 22 cm. of the terminal part of the ileum, 
16 cm. of the cecum (Figs, 1 and 2) and ascending colon, and the appendix. The point of 
obstruction was 5 cm. proximal to the ileocecal valve. The obstructive process consisted 
of an extensive blanched area of firm, stenosing endometriosis of tlie ileum. At the point 
of obstruction, the ileal mucosa was not involved, but was markedly jmekored in a 
rosette pattern. The ileum proximal to the point of obstruction was markedly dilated to 
two and a half times normal size, and tbc wall of the ileum was markedly hypertrophied. 
Examination of the point of obstruction indicated that the obsl ruction was complete. 

On microscopic examination, tlie inner portion of tlie inii.'^cularis propria and the 
submocosa of the ileum were seen to contain diffusely dispersed endometrial glands and 
stroma in the proliferative phase, and were slightly cystic. A van Gieson stain showed 
marked fibrosis around one area of endometrial glands and stroma. 

Comment on ' Case . — This case showed how closely a portion of endometriosis of the 
ileum may mimic a carcinoid with intestinal obstruction in both clinical history and gross- 
appearance. 

2. A white woman, thirty-three years old, nuirried for nine years but never 

pregnant, complained of sudden, sharp, severe episodic attacks of pain in the lower and 
middle parts of the abdomen. She had had such extreme abdominal tenderness at other 




2.— Section of the ileum removed in Case 1. Note endometrial glands and stroma in the 
submucosa and in one area just adjacent to the mucosa (hematoxylin and eosin XC5.) 







1064 


MC GUFF ET AL. 


Am. J. Obst. & Gynec. 
December, 1948 


times that she could jiot walk. The pain had been worse in the few months prior to her 
admission. She had always been constii)aied. Acquired dysmenorrhea had become so severe 
that she •would go to bod for the first day of each of her irregular menstrual periods. 

On abdominal examination, tenderness in the right lower abdominal quadrant and some 
rigidity were' found. Pelvic examination revealed an irregular, tender mass in the 
adnexa uteri on the right. 

Abdominal exploration was performed; in the lower part of the ileum were found 
three small contracted and scarred areas. The middle area was the largest. It was 
producing partial obstruction of the terminal part of the ileum. About G inches (15 cm.) 
of the ileum, including these three areas, were removed, and an end-to-end anastomosis 
was made. The pathologist reported the condition as multiple endornetrioinas of the ileum, 
with partial ileal obstruction. 

The patient made an uneventful recovery. She was seen twenty-one years later, 
at which time relief of symptoms referable to the bowel wore complete. 

Pathologic Data . — The specimen consisted of 15 cm. of ileum with three endometriomas, 
■each about 6 cm. apart. The ileum proximal to the middle endometrioma was dilated to 
two and a half times normal size. The mucosa lit the site of the endometrioma was 
puckered, not ulcerated, and was freely movable. I'he endometriomas were hard ; their 
serosal surfaces had a dimpled and puckered, grayish black, speckled appearance. 

Microscopic examination disclosed endometrial glands and stroma in the late differentia- 
live phase in the cxtenuil longitudinal muscular layer ne!ir the serosal side. The van 
Gieson stain demonstrated moderately increased fibrosis around the islands of endo- 
metrial glands and stroma. 

Case 3. — A single white woman, thirty-one yenr.s of age, who seven years before 
had been pregnant, the pregnancy ending in an abortion, complained of intermittent pain 
in the right lower abdominal quadrant which occurred one week before, during and 
after menses. The pain had been progressively increasing in severity for nine jmars. 
The pain increased in intensity as the period came on, and recently had begun to appear 
ten days before the onset of menstruation, to continue throughout the period. Eecently 
she had had three attacks of severe pain in the right lower abdominal quadrant. In 
two of the attacks, maximal intensity of pain was reached immediately after the period. 
The pain was not related to urination or defecation. For the month prior to the patient’s 
admission, the pain had been situated across the lower part of the abdomen and had been 
persistent. Heat had afforded no relief. 

The patient’s menses usually occurred from three to six weeks apart; a scanty 
flow lasted for six days. Six months previously she had had mild metrorrhagia for six 
weeks. 

Previous surgical procedures were an appendectomy done nine years previously, 
and three years previously, a left radical mastectomy and right simple mastectomy for 
bilateral intraductal papillary carcinoma. 

On abdominal examination, an unusual, ovoid, flat tumor was palpated in the region 
of the cecum. This tumor was movable and tender. 

Abdominal exploration was performed; right salpingo-oophorectomy and resection of the 
terminal portion of the ileum, -svith ileocecostomy and end-to-side anastomosis, were done. 

The postoperative diagnosis was endometriosis of the right ovary and terminal part 
of the ileum, with partial intestinal obstruction. 

The patient made an uneventful recovery. Her condition was followed for one and 
bne-half years, at the end of which she was free of symptoms of obstruction but was 
experiencing marked menometrorrhagia which apparently was due to the progression of 
the endometriosis. - ■ ■ 

Pathologic Data . — The specimen consisted of 15 cm. of ileum; 9 cm. from the 
proximal end there was an area' of firm, infiltrating endometriosis, 3 by 2 cm. The intestine 
proximal to the point of obstruction was dilated to twice normal size, and was moderately 
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Table I 


AGE GROUP 

NUMBER 

PER CENT 

12-20 years 

3 

1 

21-30 years 

45 

15 

31-40 years 

103 

34.3 

41-50 years 

70 

23.3 

51-60 years 

53 

17.6 

61-70 years 

22 

7.3 

71-80 years 

4 

1.3 

Total 

300 

99.8 


Analyzing Table I, we find that 151 patients were operated upon before 
41 years of age and 149 after 41 years of age, or over one-half of the patients 
were operated upon in the second 20 .years of their lives, while the remaining half 
of the cases were scattered over the last 40 years of life. In only 56 of these 
eases were the symptoms less than a year, the shortest period being two weeks 
and the longest over 24 years, with an average duration of symptoms of 10.5 
years before operation. 


Table II 


CHIEF COMPLAINT 

NUMBER 

PER CENT 

“Falling out” or “bearing down sensation” 

94 

31,3 

Pelvic or low abdominal pain 

64 

21.3 

Backache 

59 

19,6 

Bladder symptoms 

57 

19.0 

(frequency, dribbling, stain incontinence) 
Vaginal bleeding 

16 

5.3 

Others 

10 

3.3 

Total 

300 

99.8 


The great majority of the symptoms are directly referable to the pelvis, 
easily seen, and many times diagnosed bj*- the patient and yet have been allowed 
to persist for an average of 10 years before correction. Palliative use of the 
pessary to confirm the diagnosis will not only give relief but will help to point 
out coexisting pathology if not relieved. 

Orthopedic consultations should be the rule in those cases of persistent back- 
ache. 


Table III 


OTHER ASSOCIATED SYMPTOMS 

NUMBER 

PER CENT 

Bleeding, abnormal all forms 

119 

39.6 

Leucorrhea 

112 

37.3 

Incontinence 

81 

27.0 

Constipation 

44 

12.7 

Dysmenorrhea 

38 

12.6 

Postmenopausal bleeding 

24 

8.0 


The striking finding in this table is the high percentage of cases of vaginal 
bleeding of aU forms. This is the result of, or is associated with, changes in the 
uterus from congestion, fibroids, or chronic cervical ulceration and is due to 
some cases, even in the absence of the uterus, to chronic ulcerative vaginitis. The 
other symptoms are comparatively of little significance. 
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In tlie group wlio had ileal ohstruction, the lertility rale was higher; there 
were fewer associated pelvic lesions, and fewer pi'cvions pelvic surgical pro- 
cedures had been performed. Also, in the gi’ouj) w'ith ileal obstruction, 
constipation "was less frequent; only one patient complained of diarrhea and 
no patient complained of rectal pain or bloody stools. Vomiting was of much 
more frequent occurrence than obstipation. Gross blood in the stool usually is 
not a symptom of cndomei.riosis of the bowel, 11- was not a symx)tom of ileal 
involvement in sixteen cases. 

Wlien the ileum is obslruel.cd by endometriosis, the ])rominent symptoms 
and signs arc those of obsl, ruction of the lower ])art of the small intestine, and, 
if the correct preoperative diagnosis is to be made, the sym])toms of endo- 
metriosis generally must be sea relied for by means of a carefully taken history’’ 
and thorough abdominal and pelvic examinations. The gcnci-al .symptoms of 
endometriosis may or may not be present in tbesc patients, but when they are 
present, the symptoms usually occur to a le.sscr degree. IMost important ])oints 
in the diagnosis of cndometrio.sis causing ileal obstruction arc: (1) sterility 
of ten to fifteen years’ duration, (2) the presence of acquired and increasing 
dysmenorrhea, (3) menstrual periodicity of the .symptoms of endometriosis 
and moderately progressive ileal ob.struction, and (4) the presence of uterine 
fibroids or ovarian ey.sts and/or tender nodules in the cul-de-sac of Douglas 
or along the nterosaeral ligaments. The “thre.shold of sirspieion’’ of the 
phy.sieian should be aroused by the presence of any two of the aforementioned 
points.^ 

Differential Diagnosifi . — Ohstruction of the distal jiarl of the ileum by 
endometriosis often has been thought clinically to be appendieiti.s accompanied 
by ileus. As a rule, however, the symptoms of endometriosis are elicited if a 
thorough history is taken. Definite symiDtoms of progressive obstruction of the 
lower part of the small intestine are .superimposed upon the periodic comen- 
strual symptoms of increasing acquired dysmenorrhea, abdominal pain, con- 
stipation, and so forth. The symptoms of low ileal obstruction are colicky, 
cramping pain in the lower part of the abdomen or about the umbilicus 
(usually greater on the right side), abdominal distention, constipation or 
cliarrhea, and fairly early nausea and vomiting. Diarrhea, if present, generally 
•is reflex in origin; if the obstruction persists, the constipation becomes ob- 
stipation. The ileal obstimction at fii\st may be moderate in degree, but it 
progresses rapidly with each menstimal period, to usually acute complete or 
partial obstruction or to chronic intermittent intestinal olxstruction of high 
or low grade. Ileal obstruction if persistent brings about great physiologic 
changes,’’ such as dehydration, loss of chlorides and resultant alkalosis, and 
loss of plasma. 

In five cases (one in the current series and four in the series from the 
literature) , the preoperative diagnosis was appendicitis with ileus. None of the 
patients concerned had had rectal pain, and only six of the sixteen in the 
whole series had been constipated. FeAver proportionately (five of sixteen) 
complained of acquired dysmenorrhea than in a previous general series in 
Avhicli endometriosis , also had obstructed the lower bowel; hence, it is easily 
seen that, in the group of ileal obstruction caused by endometriosis the symptoriis 
of endometriosis are not so striking or prominent as were those in the general 
series. 

The differential diagnosis between ileal obstruction caused by endometriosis 
and appendicitis*® with ileus may be difficult. However, when a history is 
carefully taken, the menstrual periodicity of some of the symptoms of 
endometriosis and of some of the symptoms of a previous episode of “subileus” 
or mild intestinal obstruction,- such as abdominal pain, distention, and nausea 
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hypertropliied. The mucosa over the site of endometriosis was normal and freely movahle. 
The serosal surface of the area of endometriosis was irregular, puckered, roughened, and 
speckled graj-isli black. 

Microscopic examination of the section of ileum revealed endometrial glands and 
stroma -in the late differentiative phase diffusely spread through the outer portion of the 
longitudinal muscular layer, but none were seen in the submucosa. A van Gieson stain 
demonstrated moderate fibrosis around the endometrial glands and stroma in the outer 
muscular layer. 

Pathologic Considerations 

Endometriosis is the onl}'’ condition of frequent occurrence in women 
which represents the nonmalignant invasion of other tissues by normal tissue 
of the same host.^^ Endometriosis, to persist, must have the cyclic hormonal 
stimulation of the ovaries; in the absence of such stimulation, endometriosis 
undergoes retrogression. Endometriosis invades the intestinal wall from the 
serosal side and grows inwardly into the muscularis propria and the sub- 
mucosa. Rarely has the mucosa of the small intestine Imen invaded grossly. 
The intestinal mucosa was intact over the endometriomas in all of the eases 
studied. In many eases it was adherent or puckered, but it -was never 
ulcerated. 

The ileum is not so much obstructed by the pushing-in process of the 
endometrioma as it is by the effects of a small endometrioma accompanied by 
superficial adliesions, caused by endometriosis, which kink the intestine. 

The tissues studied for this paper were removed surgically from three 
patients at the clinic. They consisted of two segments of the distal part of the 
ileum, and one specimen removed by right hemicolectomy. In these three 
eases in which ileal obstruction occurred and the pathologic material was 
available for direct studjq the cause of obstruction was a combination of (1) 
an endometrioma impinging into the intestinal lumen, and (2) more super- 
ficial areas of endometrial adhesions causing a kinking of the intestine. 

Associated pelvic pathologic lesions were present in eight of the patients. 
Uterine fibroids were found m two of the patients, cliocolate cysts of one ovarj" 
or both ovaries were present in two patients, and simple ovarian cysts were 
present in two patients. In two of the patients, pelvic pathologic lesions had 
been removed at a previous operation. 

Histopathologically, the endometrioma of the intestine and the areas 
of endometriosis consisted of either invasion of the serosa, muscularis propria, 
and submucosa or any combination of these, by endometrial glands and stroma. 
The muscularis propria more consistently seemed to contain diffusely dispersed 
endometrial glands and stroma than did either the serosa or the submueosa. 
In the ileum, it seemed that the submucosa was only lightly invaded, and the 
endometrial glands and stroma were dispersed more in the outer muscular 
layer and in the serosa. Although the endometriomas were not exactly typical 
of the superficial or diffuse type of endometriosis, they were less deep in 
situation than are the usual endometriomas of the sigmoid. . 

Diagnosis . — The first analysis of a series of sixteen cases of ileal ob- 
struction caused by endometriosis has revealed certain important clinical data 
highly pertinent to the diagnosis of this condition. Comj^arison of clinical 
data from this series of eases of ileal obstruction with clinical data in a pre- 
viously reported series of cases of intestinal ob.strnetion in general caused 
by endometriosis indicated that ileal obstruction more often occurs in a 
younger group of women in their upper thirties, who either have no grossly 
detectable pelvic endometriosis or have much less extensive pelvic endometriasis. 
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endometriosis and moderately progressive ileal obstruction, and (4) the presence, 
in half of the cases, of tender nodules in the cul-de-sac. of Douglas or along the 
uterosacral ligaments, or of uterine fibroids or ovarian cysts. 

Obstruction of the distal part of the ileum by endometriosis often has 
been thought clinically to be aijpendicitis accompanied by ileus. The symptoms 
of endometriosis generally can be elicited, however, if a thorough history is 
taken. 

The clinical picture of ileal obstruction caused by endometriosis is much 
less characteristic than that of sigmoidal obstruction. 

’ The treatment of choice in ileal obstruction caused by endometriosis is 
ileal resection, with or without preliminary ileocolostomy or enterostomy and 
with or without bilateral oophorectomj’- and/or hysterectomy, as indicated by 
the presence and degree of the associated pelvic ])athologic processes. 

The mechanism of ileal obstruction was found to be due, usually, to 
kinking caused by the adhesions of endometriosis and, to a lesser degree, to 
the impingement of the endometrioma into the intestinal lumen. Endometriomas 
of the ileum were more su]3crfieial in location than those of the pelvic part of 
the colon. 

Microscopically, reactive fibrosis around the endometrial glands and stroma 
was characteristic. Endometrial glands and stroma were found in all layers 
of the intestinal wall except the mucosa. They were more ])romiuent, however, 
in the museularis propria and the serosa. 

Histopathologic examination of frozen sections of tissue and pathologic 
confirmation of endometriosis as the cause of ileal obstruction are imperative in 
every case, because a malignant process can be excluded only by this procedure. 
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or Yoinitiiig, nsiially can Idc elicited. This is the most important single point 
in the differential diagnosis between ileal obstruction caused by endometriosis 
and appendicitis with signs of olistruction. 

- About half of the patients in this group will be found to have, on pelvic 
examination, associated pelvic lesions such as tender,_ endometrial nodules^ in 
the cnl-de-sae of Douglas, ovarian cysts and, occasionally, uterine _ fibroids. 
Hence, the second most important point in the differential diagnosis is the 
finding of associated pelvic pathologic processes or other signs of pelvic 
endometriosis. 

Third in importance is the characteristically rhythmic chronicity of the 
manifestations of endometriosis as opposed to a single attack of appendicitis 
or to, usually, no more than one or two previous nonrhythmic attacks. 

Laboratory Avork in the form of leucocyte counts and differential blood 
counts does not seem to aid much in the distinction, for in the series leucoejde 
counts of more than 10,000 per c.mm. often were noted, as were high 
polymorphonuclear counts. "Point tenderness” seems to be of the utmost 
importance in the diagnosis of acute appendicitis, as contrasted with the absence 
of this type of tenderness in ileal obstruction caused by endometriosis. It 
is easily understood, hoAvever, that, at times, the differential diagnosis between 
these tAvo entities from the standpoint of an emergency clinical preoperative 
diagnosis might well be impossible. 

Treaime'n.t . — Surgical treatment is indicated in ileal obstruction caused 
by endometriosis. The obstruction is caused more by the tough, dense adhesions 
of endometriosis and the resultant kinking of tlie intestine than by impingement 
of the endometrioma into the intestinal lumen. Hence, most of the time, 
the onlj!^ Avay in which the obstruction in the ileum can be overcome, Avill be 
resection or a short-circuiting procedure, such as ileotransverse colostomy, 
Avhich Avill not remove the lesion. This is true in respect to the ileum, even 
though it is a basic fact that the retrogression of endometriosis depends upon 
the gbsence of ovarian hormonal stimulation, and that bilateral oophorectomy 
usually produces a certain "relenting” of the lesion. 

If there is extensive endometriosis of the pelvic viscera in an older Avoman, 
bilateral oophorectomy and hysterectomy also may be done. In a younger 
Avoman, Avith no or only slight pelvic involvement by endometriosis, ileal 
resection alone should prove sufficient. If the obstruction is complete or of 
high grade, AAuth great dilatation of the proximal portion of boAvel, preliminary 
enterostomy may be done to relieve the distention, the procedure later to be 
folloAved by ileal resection. 

Decision to do or not to do bilateral oophorectomy should be based on the 
location and extent of the endometriosis in the pelvis,' the presence and degree • 
of associated pebde pathologic processes, and the patient’s desire for pregnanc^^ 
and the probability of her becoming pregnant. It might be pointed out that 
Avhen the pelvic part of the colon is chronically obstructed by endometriosis, 
bilateral oophorectomy usually is indicated, a’nd that as a ‘rule the boAvel 
should be treated eonservativelj^ 

Summary and Conclusions 

An analytic study of the clinical data in sixteen cases of ileal obstruction 
caused by endometriosis has been presented. Three of these cases are from 
the files of the clinic and thirteen are from the medical literature. 

Important points in the diagnosis of endometriosis caused by ileal ob- 
struction are; (1) sterility of more than ten years’ duration, (2) increasing 
acquired dysmenorrhea, (3) menstrual periodieitj- i)i the .s.AUnptoms of 
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Tile present cannula (Fig. 1) has dcvelo]iccl out ot a simple model which 
we have used since 1946 in 176 eases for cervical obturation. The cannula has 
tlie length and diameloi' of an ordinary uterine sound. It eon.si.sls of two 
metal channels, one of which is very narrow and ends ahont 2 cm. behind the 
tip of the instrument. Its opening is covered by a thin, elastic rubber tube, 2 
to 3 cm. long, which is tied at each end to the shaft of the instrument by 
surgical silk.^^ 


li 



Fip. 1. — Cannula assembled ready for use with rcvolvinp: di.se. hubs for svrinfte and 
manometer connections and Innatablc tip (letter B below letter C not visible), (a). Rubber 
tubing distended, (h). Extension tip for insertion into uterine cavitv. 


The instrument can be inserted easily into any cervical canal which admits 
a uterine sound. In most cases it is not neecsisnry to grasp the cervix with 
a tenaculum forceps. The latter can be removed as soon as the rubber-covered 
tip has been inserted inside the cervical canal. In certain cases, e.g., stenosis 
of the internal os, it may be desirable to insert the eanimla with its tip in the 
uterine cavity. For such purpose the short tip (T) (Fig. 1) may be replaced 
by a longer one (T^) (Fig. 1). Preliminary dilatation, when desirable, should 
not be done just before the injection' of contrast media or before insufflation. 
So far it has been possible in our cases to introduce the cannula in cervical 
stenosis after the latter was passed by a uterine sound. 

The cannula is inserted with the revolving disc D in the position that 
presents tlie engraved letter B (bulb on the disc) (Fig. 1) opposite a fixed 
indicator. Through hub A, Avhich fits the Luer syringe, 1 to 3 c.e. of water or 
air are injected and thus the rubber tube at the end of the instrument becomes 
distended" (Fig. la). With a little experience one can soon feel whether the 
bulb is sufficiently expanded. If one is interested in checking the pressure in the 
inflated balloon, lie need only turn the disc to C, remove the syringe, and attach 
a manometer to hub A. On turning the disc back to B, the pressure witliin the 
rubber balloon will be promptly indicated on the manometer. It is to be noted 

♦The cannula presented here is made and distributed by United Surgical Supply Co., 100 
E. 50 Street, New York, N. Y'. 



CERVICAL OBTURATION WITH INFLATABLE CANNULA IN 
UTEROTUBAL INSUFFLATION AND HYSTEROSALPINGOGRAPHY 

I. C. Rubin, M.D., P.A.C.S., and Ernest Myluer, M.D., New York, N. Y. 

C ervical obturation is of major importance in tlie technical procedure 
of uterotubal insufflation and hysterography. Regurgitation of CO 2 gas 
or oil leads to unreliable estimation of the pressure employed, and not infre- 
cpiently to wrong interpretation as to tubal patency. Obturation is usuall.y 
secured by pressing a rubber or metal acorn against the cervical os. This is 
easily accomplished in the presence of a round and well-shaped external orifice. 
However, if the external os is irregular in contour as in lacerations and eversions, 
excessive pressure must be exerted by the acorn in order to prevent leakage 
of the contrast medium or of CO 2 gas as the case may be. To prevent 
regurgitation the cervix must be grasped firmly A\ith a tenaculum forceps 
exerting counter pressure. In this maneuver, the uterus is either pushed up- 
ward or drawn down. To keep the balance by equal push and pull is somc- 
• times difficult. The anatomic change in position may occasionally be’ sufficient 
to simulate closure of the tubes by causing artificial kinks at the uterotubal 
junction or by artifically stretching adhesions which do not otherwise obstruct 
the tubal lumen when the normal position of the uterus is undisturbed. The 
cannula devised bj’- Colvin with screw tips of various sizes, later modified by 
Hudgins, affords tight obturation but involves a certain amount of trauma 
which theoretically may predispose to embolization. 

After many years experience with hysterosalpingography and uterotubal 
insufflation the prerequisites of an ideal uterine cannula appear to be the fol- 
lowing; 

1. Its application should be painless and unaccompanied by trauma. 

2. It must provide airtight obturation of the cervical canal. 

3. It should maintain the normal anatomical position of the uterus. 

The cannula presented in this paper has been devised with these desiderata 
in view. It is based on a rather old device, namely, the use of an inflatable 
rubber bulb in order to change the diameter of a rigid instrument. Nitze, 
the inventor of the cystoscope, made use of this principle for a ureteral 
catheter. In 1883, a United States patent was granted to Henry E. Finney 
for an instrument based on the same principle for “the treatment of the male 
urethra.” About twelve years ago, one of us (I.C.R.) constructed a cannula 
similar in principle to the one about to be described. Dr. R. B. Stout had the 
same idea, except that he pla'eed the rubber balloon within the uterine cavity.^ 
Decker,^ in a recent publication, also recommends inserting the rubber balloon 
surrounding the cannula tip into the uterine cavity. This principle has been 
employed by one of us in studying the differential between uterine and tubal 
contractions during uterotubal insufflation.® 
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Luer syringe attached to hnb A. The disc is tni'ned to position U (= Rnhin 
test) which enables ns to measure the exerted pressure by connecting the man- 
ometer to Irab B. In the simplified test, 20 e,c. of carbon dioxide injected by 
a syringe is sufficient because of the complete closure of the cervix without any 
leakage. A sudden fall of manomctric prc.ssurc is indicative of tubal patency. 
If shoulder pains result they arc minimal.® 

By inflating the rubber bulb with an atiueous contrast medium (c.g. 
diodrast)^ ouq can easily demonstrate the relation of the bulb to the cervical 
canal (Fig. 2). In order to note the distensibility of the intracervieal balloon 
and any changes that the eciwical Avails miglit exert upon it, another cannula 
Avith the balloon filled witli an equal amount of diodrast Avas exposed at the 
same time on the same x-ray film. The .shape of the halloon inside the ceiwix 
may be compared to the external balloon in Fig. 2. In Fig. 3, Avater has re- 
placed the diodrast and is therefore iiiAusible, Avhilc the uterine caAity is 
seen filled AAuth contrast medium. Incidentally, the cervical balloon reveals a 
configuration AA'hich does not conform 1o Avhat one noles in conA'cntional draAV- 
ings of the cervical caiial because of distention by the rubber balloon. ■ The 
cervical canal appears, from our study, to yield readily to a greater degree of 
dilatation than has hitherto been realized. f 

OAving to rigid Avails, some cervices Avere found to resist balloon distention 
Avith 2 to 3 c.c, of Avater. Nevertheless, good obturation could be obtained Avith 
less filling. If the rubber part of the instrument is not inserted deep enough 
into the cervical canal the balloon may bulge through the external os. Hoay- 
ever, this does not prevent airtight closure. Should the rubber bulb be pushed 
out entirelj’- from the cervix it maA’ be reinserted and kept in place by grasping 
the anterior lip of the cervix Avith a tenaculum forceps. In several cases the 
cervix was found transformed into a shalloAV cone. Airtight closure could 
be obtained in these eases by advancing the expanded rubber bulb into the 
cone Avhile the ceiwix A\^as held in place by a tenaculum forceps. 

The present cannula has the advantage over the ordinary cannula Avith an 
acorn tip in that it brings a larger area of the endocerAux in contact Avith 
the acorn. Hence, the pressure required to obturate the coiwix is less. As 
this pressure is not only directed upAward, but upon all sides, di.slocation of the 
cervix does not as a rule result. 

The pressure Avithin the rabber balloon automatically predetermines the 
maximum pressure which is intended to be used for the insufflation test or 
salpingography. If, for example in the bulb is 250 mm. Hg and the pressure 
used during insufflation or salpingography is higher, no matter hoAV little this 
may be, there is prompt escape of the gas, or oil from the cervix. The same 
physical law operates here as in measuring blood pressure. If the blood pressure 
exceeds the pressure in the armeuff, the pulse Avave immediately returns. 
The balloon in the present cannula thus forms a desirable safety valve which 
automatically prevents an undue increase of pressure inside tlie uterus. 

This feature of the instrument is of importance for salpingogx’aphy. 
Usually a contrast medium is used Avhich has a certain viscosity. Pressure 
determinations Avhen lipiodol or other viscous fluid is used are not accurate 
because of the considerable friction inside the small lumen of the cannula 
AAdiere a rapid decrease of pressure takes place Avith each progressive centimeter 
of the lumen. "When the constrast medium entei’s the uterine cavity the 


♦Tiip senior author does not recommend or employ the use of the syringe for injecting 
rn- into the uterus for testing tubal patency, preferring insumation by tneans of. the automatic 
siphon meter with kymograph. The present cannula is admirably adapted for this apparatus. 

tThis point of elasticity of the cervix under various conditions will be the basis of a 
future publication. 
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that if less than 1 c.c. of air or kVw^he^clisc Irumied to the posi- 

cednre. 



s?if;™r issif a"s''?2m?L‘VKs‘ovtiV/£^^^^ ,%\f.rSnSSutsiKf b'.«. 

The disc is now turned to the position X (= x-ray) thus ooiinefng huh A 
direeTJ^wfur Le Sp ol the instrument i-Me the ee,™al ca^ 
in the uterine eavity, A Luer synngo ?onta.mng U;'® ^.aay 

connected to hnh A and the anedmm is mj „rmtrast medium, the disc is 
exposure follows. For fractional in.-jectioi _ _ ti.rtrlnWd Hands and syringe 
turned to position C after the first fraction is 

may now he removed because the expmided , fvnotional iniection can be 

By turning the disc back to position X the second fiactional injection 

made, and if need be, a third or fourth. _ + i +„ imL A and the disc is 

When the kymograph is employed n^iHed out with a 20 c.c. 

turned to position X. The insufflation test can be came 

^ special damp aclaptade-lo any vaginal specuUnn has been Revised to Keep the can- 
nula in the horizontal position. 
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Conclusions 

Tlic importance ol cervical obturation in the ])roeedure ol! uterotubal 
insufflation and hysterosalpingography has been emphasized. Desiderata of the 
ideal uterine cannula arc: 

1. Painless application unaccomi)anied by trauma. 

2. Airtight closure of the cervical canal. 

3. Maintenance of the normal anatomical po.sition of the uterus. 

A new cannula with inflatable balloon for cervical obtuiution has been 
described. 
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pressure inevitably falls. If tubal obstruction is encountered there is a gradual 
increase of pressure inside the uterus until it equals that ■which is exerted by- 
the syringe. Before this point is reached a high pressure may be exerted 
through the syringe which is not usually appreciated by the operator unless 
he uses a manometer. The rubber balloon affords safety because when the 
pressure exceeds that within the bulb, the oil escapes at once through the 
external cervical os. 



3. — Inflatable cannula filled with water (therefore invisible by x-ray) obturating 
,, canal. The contrast medium (rayopaque) demonstrates the uterine cavity. The 
rubber balloon distended by diodrast is seen below outside of the body for purpose of comparison. 


_ The instrument can be sterilized by boiling. The rubber bulb can stand 
boiling maiiy times; its cost, however, is so small that it may readily be replaced 
for each test. We have found it practical to fill the bulb before inserting the 
cannula in order to note w^ethej* it is watertight. However, should the 
rubber break it is immediately . appreciated by the drop in resistance. The 
water escapes through the external os and does no harm. It is particularly to 
be noted that the operation of the cannula is exceedingly simple, and after some 
little experience, requires a minimum of time. 
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Table IT 


COEXISTING MEDICAL COin»LlCATlONS 

NUJIBER 

PER CENT 

Hj'pertension 

64 

21.3 

Secondary anemia 

28 

9.3 

Syphilis (old) 

10 

3.0 

Early tuberculosis 

0 

2.0 

Diabetes 

3 

1.0 

Total 

111 



A total of 111 cases or over onc-tliird of the .scries iiad some ciironic medical 
complication coexisting with the pelvic pathology. This tends to increase the 
risk and lower the chaiices of .satlsfaetoiy end I’esults. In addition to the 
medical complication, associated pathology in the nterus was as follows: 

251 imstances of chronic cervicitis of varying degrees. 

113 had different degrees of uterine prolapse and of these, 48 had had com- 
plete prolapse at some time. In no case was carcinoma suspected before opera- 
tion. 

37 cases of uterine fibroids, together with the numerous vascular changes in 
the uterus, vagina and other pcMc structures. 



In every case in this series an anterior and posterior colporrhaphy was done 
the following manner : An anatomical dissection and reapproximatmn of the 
■uctures to cure the direct traumatic hernias. 

Conditions necessary for the cure of herniation of the pelvic floor: 

1 A 71 atomical repair of pelvic floor that will give suffieient support. 

2. Change the vaginal direction so that it goes from t e s>mip lysis la. 

‘1 tha“S. \viII not prolap® throng!,, 

It vaginal canal must be presenmd. 



THE DIAGNOSIS OF GENITAL MALIGNANCY BY VAGINAL SMEARS- 

John R. KernodleI-, M.D., W. Kenneth Cuyleu, Ph.D., and Walter L. 
Thomas, M.D., Durham, North Carolina 

(From the Fohert E. Seihels, Jr., Memorial Lahoralory, Department of Ohstetrics and Gyne- 
cology, Dnloe University School of Medicine and Hospital) 

T here has been a very noticeable increase in life expectancy within recent 
years. Inflaininatoi\y diseases are no longer foremost in the cause of death. 
Undoubtedly this is the result of improved technies and better facilities for 
diagnosis and treatment. 

Cancer, on the other hand, now rates second among the causes of death 
in the United States. Concurrent Avith this advance in death rate from cancer 
there has been a remarkable increase in public sentiment toward the ’disease. 
Scientific interest and civilian pressure both are activating stimuli to the 
study of early diagnosis and early treatment of malignancy. Physicians as 
well as lapiien must remember that cancer is curable, but to be cured, it must 
be diagnosed early. 

In 1944, there Avere 171,171 deaths due to cancer in the United States. 
Of these, 89, 005 occurred in Avomen. Genital cancer Avas responsible for 22,140 
deaths. Because of this preponderance of female- genital malignanc}^ our 
interest has centered on the vaginal smear as an aid in the early diagnosis of 
the disease. 

Methods 

Smears are obtained on all new patients Avho come to the obstetric and 
gynecologic clinics, and are requested on all return patients over 30 years 
of age. Secretions from clinically suspicious genital lesions are obtained for 
study. It is preferred that a patient does not take a douche on the morning 
of the expected visit to the clinic. This is not always possible on the first 
visit, but for subsequent visits it becomes routine. 

Two types of smears are made; vaginal and cervical. We believe that 
neither of the tAvo should be omitted. Frequently, a third type, endocervical 
or endometrial, is employed according to Papanicolaou and Marchetti.^ 

The smears are obtained, stained, and classified according to the AA'orks of 
Papanicolaou^ and Papanicolaou and Traut.^ The details of these proceduras 
as Ave use them have been reported preAUously bj’^ our group. ^ 

Results 

So far in this studjq 6,753 smears on 1,709 patients have been examined, 
klalignancy Avas diagnosed by pathology in 124 of these patients. Malignancy 
Avas diagnosed by va^nal smears in 114 of these 124 patients, an error of 
8.1 per cent. Those missed may be divided into three grovips consisting of: (1) 

*A part of the expenses incurred in this study was defrayed hy funds from a grant to 
one or us (W.K.C.) by the Research Council of Duke University. The greater part of the 
^penses, however, was defrayed by funds from a grant to one of us (J.R.K.) by the North 
Carolina State Laboratory of Hygiene. 

tTrainee, National Cancer Institute; 
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"insufficient tissue or poor fixation, three patients; (2) smears obtained after 
roentgen therapy, three patients; (3) smeai’s missed througli not recognizing 
cancer cells thougii present, 4 patients. 

False positive diagnoses were made in 34 of the remaining 1,585 patients, 
an error of 2.1 per cent. 

Table I. Summary op False Positive Smear Diagxo.ses 


Patients who had had irradiation for carcinoma 

Carcinoma clinically; negative biopsy 1 

Carcinoma clinically; no biopsies * 5 

Carcinoma clinically; patliolog}' of biops 3 - iloubtful 1 

No carcinoma clinically ; negative biopsies (j 

No carcinoma clinicallj'; no biopsies 3 

TT 

Other patients 

Those who had negative biopsies 11 

Those who have had no biopsies or follow-ups 3 

Those who had suspicious biopsies; no follow-ups 4 

Total 34 


Reports of Patients 

The following patients are presented in order that the diagnoses ob- 
tained from vaginal smears and biopsies may be compared. 

Case 1. — M. P. The patient, a Negro married woman aged 01 jvars, para 19-0-7, 
was seen first in our clinic on May 2G, 1947. Her chief complaint was: “Something pro- 
truding from my birth canal for seven j’cars.” She had had an uneventful menopause eleven 
years prior. The history elicifcd four episodes of vaginal spotting during the past eighteen 
months; the last bleeding was ten daj’s prior to the first visit to the clinic. There was no 
leucorrhea. The preliminarj^ diagnosis was: postmenopausal bleeding, cause undetermined; 
chronic cervicitis; prolapsus uteri I-II; cj’stocele; rcctoccle, A biopsy' made at the time of 
the first visit was reported as chronic cervicitis. A diagnosis of squamous celled carcinoma 
of the cervix, type V, was made from vagin:il smears obtained at the first visit. The second 
biopsy obtained on June 3, 1947, was reported as chronic cervicitis. A vaginal hj'sterectomy, 
bilateral salpingo-oophorectomj", anterior and posterior colporrhaphj' and perineorrhaphj' were 
performed on Julj' 28, 1947. Vaginal smears were diagnosed as tj'pe V on this date. The 
pathology, after numerous serial sections, was reported as earlj- squamous colled carcinoma 
of the cervix. 

Case 2. — S. McR. The patient, a Negro widowed woman aged 55 j-ears, para 2-1-1, was 
seen first in the medical clinic for headaches and dizziness on Feb. 5, 1947. She had had 
an uneventful menopause two years prior. Erosion of the cervix was noted on routine pelvic 
examination. The preliminary diagnosis was essential hypertension and chronic cervicitis. 
The report on a biopsy made at the first visit was chronic cer^-icitis. Vaginal smears were 
diagnosed as squamous celled carcinoma of the cervix, tj-pe IV, at this time. The patient was 
followed with monthly biopsies and vaginal smears until July 27, 1947, before the smear 
diagnosis of Feb. 5, 1947 was confirmed by pathology. 

Case 3. — E. W. The patient, a white widowed woman aged 5G years, para 3-0-2, was 
seen first in our clinic on Nov. 11, 1947, for intermittent postmenopausal bleeding and lower 
abdominal cramps for one year and five months, respectively. She had had an uneventful 
menopause six years prior. The pelvic examination revealed a cystocele, a rectocele, and a 
normal clean, firm, closed cervix. Speculum examination revealed a clean, well-epithelialized 
cervix with slight bleeding from the os. Additional bleeding occurred upon sounding the 
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uterine canal. The preliminary cliagnosi.s wn.*?: cystoecle, rectocclo, and postmenopausal bleed- 
ing, cause to ‘be determined. Tlic vaginal smear diagno.sis wa.s squamous celled carcinoma, 
type V, on the first visit. A diagnostic dilatation and curettage and endoccrvical biopsy 
were performed on Nov. 13, 1947. The pathologic report was squamous colled carcinoma. 
Examination of the gross specimen obtained by lYcrtheim radical hysterectomy and radical 
pelvic lymphadenectomy revealed a clean negative portio vaginalis. An endophytic neoplasm 
of the endocervix was found after sagittal section of the uterus and cervix. The regional 
lymph nodes revealed no metastases. 

Case 4. — 0. T. The patient, a while married woman aged .37 years, para 6-0-6, wa.s 
.seen first in our clinic on April 1, 1947, with a referred diagnosis of squamous colled car- 
cinoma of the cervix. She had delivered, spontaneously, a full-term infant three months 
prior. The last two months of gestation were complicated by pre-eclampsia and intermittent 
vaginal spotting. There was daily spotting after delivery. Ten days prior to her first visit 
here, the patient had a diagnostic curettage and cervical biopsy w'hich was reported as 
squamous colled carcinoma of the cervix. The pathologj' report on a biopsy obtained on 
her first visit here w’as chronio cervicitis without evidence of malignancy. Vaginal smears 
obtained on April 1, and April 7, 1947, were classified as type V, squamous celled carcinoma 
of the cervix. The report on a biopsy made on April S, 1947, confirmed the original diagnosis 
of squamous celled carcinoma of the cervix made elsewhere. The final pathologic report on 
the cervix and uterus obtained following radical IVertheim hysterectomy and radical pelvic 
lymphadenectomj' was intraepithelial cervical carcinoma. 

Case 5, — ^M. N. The patient, a white separated woman aged 55 years, para 7-1-6, was 
seen first in our cEnic on Sept. 15, 1947. She was referred in by her local physician with a 
diagnosis of a questionable carcinoma of the cervix. She had had an uneventful menopause 
eight years prior. There had been daily spotting associated with leucorrhea for the past 
year. The preliminary diagnosis was carcinoma of the cervix, stage I-II. The pathology' 
report on a biopsy obtained on Sept. 15, 1947 was chronic cervicitis with atypicalities of the 
epithelium. Vaginal smears obtained at this time were classified as squamous celled carcinoma 
of the cervix, type V. Tlie pathologj' report on a repeat biopsy obtained Sept. 23, 1947, was 
epidermoid carcinoma of the cervix, spinal cell type. 

Case 6. — ^L. S. The patient, a white married woman aged 63 j'oars, para 5-1-4, was 
admitted to the hospital on July 28, 1947. Her chief complaint was “a growth on the left 
side of my privates.” Menopause followed hysterectomy and partial oophorectomy seventeen 
years before. There had been a moderate yellon-ish, wateiy, vaginal discharge. Slie had 
not experienced pruritus. Left inguinal nodes measured approximately 2 by 3 centimeters. 
They were firm, non-tender and movable. The clinical impression was carcinoma of the 
vulva with metastases. The pathological report, on a biopsy made on July 28, 1947 was 
squamous ceUed carcinoma of the vulva. Vaginal smears made on July 29, 1947 were 
diagnosed type IV, squamous celled carcinoma of the vulva. 

Case 7. M. H. The patient, a white married woman aged 65 years, para 3-0-0, was 
seen first in the clinic on Aug. IS, 1947, with postmenopausal spotting of eight months’ 
duration. She had had an uneventful menopause fifteen years before. Six months prior to 
her first visit here a diagnostic curettage performed elsewhere was reported negative for 
malignancy. The uterus was found to be small and anterior, but there was thickening in 
the left adnexal region. A second curettage on Sept. 29, 1947 resulted in negative pathology. 
The patient was readmitted to the hospital on Nov. 7, 1947 for panhysterectomy because 
of continued postmenopausal bleeding. Vaginal smears obtained on Nov. 8, 1947 showed 
adenocarcinoma, type V. Total hysterectomy and bilateral salpingo-oophorectomy were per- 
formed on Nov. 9, 1947. The pathologic diagnosis was adenocarcinoma of the left oviduct. 
The edge of the tumor was reported at 3 cm. distance from the uterine cavity. 

Case 8. — hi. C. The patient, a Negro widowed woman aged 78 years, para 3-0-3, was 
admitted to the hospital on July 9, 1947, because of postmenopausal bleeding. An uneventful 
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menopause occurred forty years prior. Her blood pressure was 225/120. There was cardiac 
enlargement. Urine showed 1 plus sugar and 1 plus albumin. Preliminary clinical impres- 
sion was adenocarcinoma of the endometrium, hypertensive cardiovascular disease, generalized 
arteriosclerosis, and diabetes mellitus. The patiiologic report on tissue removed from the 
cervical os was acute inflammatory reaction. Vaginal smears made on .Tuly 30 and July 35, 
1947, were diagnosed type HI, suspicious for a.denocarcinoma of the endometrium with 
pyometra. The patient was administered an oral e.strogon, 30 mg. twice a day starting on 
July 15, 1947. Vaginal smears made on July 37, 3947, were diagnosed type IV, adenocar- 
cinoma with alyTrical malignant cells wliich did not fully corre.spond to descriptions of the 
usual endometrial adenocarcinomatous cells. A total hysterectomy, bilateral salpingo- 
oophorectomy and appendectomy were performed on July IS, 3 947. The operation was done 
because of continued profuse hemorrliage associated with a soft uterus tlic size of a four 
months’ pregnancy. The final pathologic report was spindle celled .sarcoma of the uterus. 

Case 9. — T. G. The patient, a white married woman aged 61 years, i)ara 2-0-0, wa.s 
seen first on Nov. 23, 3947, because of poslmenopau.sal .spotting for one month. A diagnostic 
curettage was performed elsewhere on Oct. 27, 3947. The ]«ilhologic di.agnosis was adeno- 
acanthoma of the uterus. Vaginal smears made on Nov. 23, 3947, were diagnosed type H CM, 
without evidence of malignancy. Pejjoat smears made on Dec. 9, 3947 were similar; .still 
without evidence of malignancy. A panhyslcrectomy and bilateral salpingo-oophorectomy 
were performed on Dec. 30, 3947. Smears were obt.aincd from the endometrial surface of 
the surgical specimen. Grossly, the lesion appeared most suspicious of malignancy, but the 
smears showed only hyperplastic endometrial cells. The tissue diiignosis was adenocarcinoma 
of the endometrium. 

Case 10. — M. S. The patient, a Negro woman aged 23 years, para 4-0-4, was 
seen in the clinic because of prolonged and excessive bleeding for six weeks. The 
previous menstrual period was May 15, 1947. The patient’s youngest child was 1 year old. 
There had been no tissue passed per vaginam. The uterus was 3 14 times normal size, globoid 
and soft. Hemoglobin was 49 per cent. A chest idate was negative. Tissue obtained by 
curettage on June 25, 1947, was suspicious of chorioncpithclioma. After complete review 
of the sections bj” all members of the Pathology Department, the diagnosis of chorionepi- 
thelioma was made. The vaginal smear on July 1, 3947, was type V, with numerous elements 
of pregnancy-type cells, abortal, but with definite malignant changes. A ‘Wertheim radical 
hysterectomy and radical lymphadenectomy were performed on July 2, 1947. The pathology 
report was chorionepithelioma, without evidence of lymph node metastasis. The patient 
returned on Oct. 9, 1947, with hcmopty.sis. A chest plate showed pulmonary metastases. 
Vaginal smears made at this time were diagnosed type I, pregnancy. 

Patient 1 came to the clinic with symptoms of prolap.sus and gave a history of vaginal 
spotting. Cancer was diagnosed by smears at the time but was not confirmed by pathologj’ 
until two months later. 

Patient 2 was seen first in the medical clinic because of symptoms of hypertension. 
Irritation of the cervix was noted on speculum examination. Cancer was diagnosed by 
smears at this time, but was not confirmed by pathology until five months later. 

Patients 1 and 2 illustrate " clearly the possibility of detecting early malignancy by 
smear studies prior to biopsy. Again it must be stressed that this is not an inherent fault 
of the biopsy method of diagnosis. Cells are shed into the vagina, in intraepithelial car- 
cinoma, although there may be no visual evidence of a cervical lesion. The biopsy method, 
therefore, is not to be blamed if the biopsy .is not taken from the involved area. 

' Patient 3 came to the clinic vith the symptom of postmenopausal bleeding. There were 
no cervical changes, clinically, in spite of the history. A vaginal smear diagnosis of squamous 
celled carcinoma was made three days prior to D and' C and endocervical biopsy. One sees 
in this patient the potentialities of the use of smears during the climacteric. Physicians 
often fail to note the menstrual irregularities which may be due to neoplasm during this 
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physiologic epoch. The bleeding is attributed so frequently to the climacteric if a clean, 
negative-appearing cervix is seen. The patient may have an endophytic cancer of the cervix. 
Tlus may be true also in patients with postmenopausal bleeding, but in our clinic such bleed- 
ing is always considered as resulting from a neoplasm until . all diagnostic procedures are 
returned as negative. The patient remains, under close scrutiny indefinitely even when the 
studies are negative. 

Patients 4 and 5 had a preliminary diagnosis of cervical carcinoma when seen first in 
our clinic. Confirmation of the diagnosis was made on the first visit by vaginal smears. 
The first biopsies obtained here were reported as nonmalignant in each patient. Patient 4, 
following Y'’ertheim radical hysterectomy and radical pelvic Ij’-mphaderiectomy, was found to 
liave had an intraepithelial carcinoma. This patient again demonstrates the value of tlie 
use of vaginal smears in the diagnosis of genital carcinoma in its preinvasive stage. 

The smears on patient 6 show that vulvar epithelium is exfoliated into the vagina, 
permitting, therefore, diagnosis of vulvar malignancy by this technic. 

The smears in patient 7 were strongly positive for adenocarcinoma, although two 
diagnostic curettages failed to establish a diagnosis of malignancy. This shows that diagnosis 
of oviduct malignancy is possible by vaginal smears when other pi'ocedures fail. This patient 
did not receive definitive therapy on the basis of smear diagnosis, but was operated upon 
because of continued undiagnosed postmenopausal bleeding, associated with a thickening 
which suggested a mass in the left adnexal region. 

Patient 8 demonstrates the value of the smear in diagnosing sarcoma of the uterus. 
The original smear diagnosis of adenocarcinoma was due to the lack of sufiicient experience 
in recognizing sarcomatous cells. Malignancy was identified, though not properly classified. 
This patient also illustrates the use of estrogenss to decrease the amount of inflammatory 
exudate which often masks the epithelial elements in smears. 

The smears in patient 9, even when obtained from the tumor surface, failed to show 
cells which could be called malignant. Tliis instance is reported to ‘show that the smear 
method of diagnosis is not infallible. Firstly, malignant cells must be present before diag- 
nosis is possible. Secondly, these cells must show the characteristic malignant stigmata. The 
smears from the tumor surface in this instance contained no malignant appearing cells and 
furthermore the cells had a less suspicious appearance than did those from other smears which 
had been confirmed previously as hyperplastic endometrium. 

Intrauterine malignancy may be diagnosed by vaginal smears as shown by patient 10. 

Discussion 

Tliis manner of diagnosing genital malignancy is relativelj^ simple though 
not inexpensive when one considers the necessary chemicals and technical 
aid required. The smears are obtained in a short time, but careful and 
frequently lengthy scrutiny is necessary for interpretation. Thus, if one 
allots thirty to forty minutes for obtaining, staining, and interpreting the 
smears, the final smear diagnosis may be completed within a much shorter 
time than that necessarj’’ to obtain a tissue diagnosis. 

The interpretation of vaginal smears is difficult but compares favorably 
to that of bone marrow differentials. The cyclic changes associated with 
the_ menses are interpreted with approximately the same degree of difficulty 
as in reading a white blood cell differential. Characteristics of ‘ cells used in 
making a smear, diagnosis of malignancy are quite similar to the individual 
cellular changes described by pathologists for the diagnosis of intra-epithelial 
carcinoma.'’’ ® Pathologists report patients who had tissue changes twelve 
years prior to the time of invasion.® These changes may be detected in 
vaginal smears. We feel that this work should be under close supervision of 
a trained eytologist who is capable of rendering expert interpretation. 



1088 


KEKNODLE, CUYLEK, ANE THO^IAS 


Am. J. Obsl. & Gyncc. 
Dccemtwr, 1948 


_Tlie diagnosis of malignancy from smears often may be complicated by 
malignant appearing cells and nuclei which occur in benign conditions. 

Extremely large, hyperehromatic, and malshaped free nuclei may appear 
in smears of patients having a chronic vaginitis. Tlicse nuclei are alarming 
to the inexperienced. Subtle differences in irregularities and pigmentation 
of the nuclei rule them out as malignant. 

Ayre" has described certain cells which he believes characterize pre- 
caucerous changes. These cells are seen frequently in our smears but thus 
far we have not been able to consider them anything but normal. A dis- 
cns.sion of Ayre’s “preeancerons” cells will appear in a paper to be published 
by our group. These cells previously have caused us much concern and 
were a complicating factor in making diagnoses. 

• Intrauterine cells in instances of incomplete abortion may be confusing 
if cells eljaracteristie of pi'cgimney, ahoTtion or post partum state are not 
present. When pregnancy -type cells arc present without evidence of abortion 
the diagnosis is difficult. The intra-utcrine cells causing the difficulty resemble 
very closely malignant squamous cervical cells. In fact, if one were required 
to make a diagnosis from viewing only a group of these cells, most probably 
the diagnosis would be squamous celled carcinoma of the cervix. Such 
smears will be described by ns in a subsequent paper. 

The most vulnerable point in this particular field is the diagnosis of 
adcnocareinoma of the endometrium. We agree with other investigators on 
this point.^’ ® It is extremely difficult in many smears to distinquish between 
the nuclei of hyperplastic endometrial cells and those of a malignant process. 
This IS especially true when large, irregularly shaped, liyperchromatic, free 
nuclei are present. Under these circumstances, other stigmata of malignancy 
combined with the experience of the interpreter help to reduce the percentage 
of error in diagnosis. 

Another type of smear which may cause much anxiety to the interpreter 
is one that shows a pyometra. We know that this often accompanies malignancy 
of the cervix or corpus uteri. In addition to this clinical knowledge there may 
be numerous atypical cells which strongly suggest both squamous and 
adenocarcinoma. Wlien the diagnosis is not clear-cut in such instances, the 
policy of Papanicolaou is followed. The report is made as doubtful and 
repeat smears -are requested. We agree with Papanicolaou that it is a better 
practice to be conservative and miss a diagnosis than to brand an innocent one 
with a malignancy. 

Inflammatory processes in general may produce malignant appearing 
cells. These cells occur often in severe chronic cervicitis, especially when 
Trichomonas vaginalis are present. 

Our technic and results are improving in direct ratio to our experience. 

This laboratory procedure is rapidly becoming a mn-st in the arma- 
mentarium of gynecologic studies. The method has important potentialities in 
screening surveys because of the possibility of earlier detection of cancer than 
by the biopsy method. We believe that in the future this service can be 
offered to every physician as are serology examinations at the present time. 
When this time comes, physicians will be required to do more pelvic exarai- 
, nations Avhen obtaining vaginal smears. The combination of both will result 
in early detection of malignancies. We will be able then to decrease the 
death rate in women due to genital cancer. 

We wish to emphasize that at the present time we feel that every 
patient should have pathologic tissue confirmation of smear diagnosis of 
malignancy before institution of therapy. 
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Summary- 

Six thousand, seven hundred fifty -tliree smears on 1,709 patients have 
been studied. The smears v^ere obtained, stained, and classified by the methods 
of Papanicolaou and Traut. One hundred fourteen patients with genital 
malignancy were diagnosed by smears out of a group of 124 diagnosed b^' 
pathology; a percentage error of 8.1. 

False positive diagnoses were made in 34 of 1,585 patients; a percentage 
error of 2.1. 

Nine patients have been presented who illustrate the diagnosis of genital 
carcinoma by the vaginal smear method. These include squamous celled 
carcinoma of the cervix, 5; squamous celled carcinoma of the vulva, _1; 
sarcoma of the uterus, 1; and chorione])ithelioma, 1. Those patients having 
squamous celled carcinoma of the cervix show that the diagiiosis of malignancy 
sometimes may be made earlier l)y smears than by the bio])sy method. 

Primary adenocarcinoma of the oviduct was revealed in the .vaginal 
smears of one patient. 

One patient with adenocarcinoma of the endometrium in Avhieh smears 
were negative even when they were obtained from the tumor surface is 
reported to show a weahness of the smear method. 

Salient features, good and bad, of the vaginal smear method in the 
diagnosis of genital cancer have been presented. 

It is thought that this procedure will become routine in the complete physical 
examination of women, but that treatment for malignancy should nk be 
instituted prior to pathologic tissue confirmation. 

The counter stains used in tliis study have been made available through the courtesy 
of Dr. C. E. Folsoine of the Ortho Pharmaceutical Corporation, Linden, New Jersey. 
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CRITICAL SURVEY OF THE QUESTIONABLE PELVIS 

H. Hoffman Groski.oss, M.D., P.A.C.S., Owfn P. Rodbtns, M.D., 

AND John T. Mokhn, M.D., Minneapolis, jMinn, 

W ITH tlie apparent normal implantation of the impregnated ovum, the 
hazard potential of tlie gravid state is immediate!}^ germinated. Obstetric 
practice is presuming to acquire more and more the precision of a scientific art. 
The accuracy of prediction of the mode of delivery is concerned with many fac- 
tors such as careful ancmnesis, with particular emphasis on eveiy phase of pre\’i- 
ous pregnancies; a complete general physical and endocrinological examination 
to include special reference to the constitutional habitus; a thorough evaluation 
of the pelvis in respect to the internal genitals, the fascial supports and the state 
of the cervix; and, lastly, upon a careful consideration of the bony framework, 
its special osseous characteristics and essential diameters. The latter, and cer- 
tainly the most constant factor, presents a real challenge to precision obstetrics 
in respect to the anticipation of certain mechanisms of labor. It governs one’s 
conduct of a ease as regards test of labor, type of forceps used, recourse to 
internal ]iodalie version and extraction, elective cesarean section, whatever the 
type, or even the selection of pertinent analgesia or anesthesia. One is con- 
stantly striving for the ideal termination of labor, and this paper is intended to 
present a survey of the factors concerned with such responsibility, and to direct 
special emphasis to the midplane of the pelvis. For the careful evaluation of 
this pelvic level one is dependent upon help received from diagnostic roentgen- 
pelvimetry. 

The definition of the normal female pelvis is as elusive as that concerned 
with any field of medicine, and variations in morphology, liowever minute, may 
be innumerable. One is dealing with the mean, ratlier than the ideal. One’s 
Imowledge of the mean diametei’s is essential to the recognition of the nature of 
contraction, through the lessening of the essential diameters, of any one plane 
of the pelvis. The study of measured capacity is that of a fixed factor. One 
must be cognizant, as well, of others, such as the weight and thielaiess of the 
osseous components; any uterine, adnexal, or soft tissue pathologj’- (to include 
the uterine cervix in the sense of heralding dystocia ) ; the labor pattern and the 
nature of the expulsive forces ; the degree of moldability of the cranial bones in 
determining the adaptability of the head to the pelvic contours; tlie flexibility 
of the pelvis as regards the ligaments and fascia; and the size and weight of the 
infant. These latter are, as it were, the insensible factors, and escape the pre- 
cision that is desirable in the study of the clinical suspect pelvis. One’s omi 
observations tend to support the association, as quoted by Kenny,®’’ of such 
• workers as Caldwell and Moloy, Fishberg and Thoms, of physical characteristics 
versus pelvic types. These studies are worthy of review. 

Of the various attempts at classification of pelves, the Caldwell-Moloy pres- 
entation of the gynecoid, android, anthrapoid, and platypelloid types appears 
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to be workable and practicable.' The characteristics of these various types, how- 
ever variable, are now well recognized. No discussion of this sort can be com- 
plete without studying most carefully the work of Thoms, and his associates.*’'’^ 
In the normal gynecoid pehds, the anteroposterior, transverse, and posterior 
sagittal diameters of the inlet are given respectively as 11.5 cm., 13 cm., and 
4 cm. The above diameters, as applied to the midplane ('the plane passing from 
the inferior margin of the sympliis pubis through the ischial spines usually to 
the juncture of the fourth and fifth sacral segments) are 11.5 cm., 10.5 cm. 
(interspinous) and 5 cm. The biischial (at a level just above the tuberosities) 
and posterior sagittal diameters of the outlet average 10 cm. and 8.5 cm., 
respectively. 

Although one may acquiesce to the above parent forms, one is impressed 
with the relatively high incidence of variability ; the true incidence, particularly 
of the mixed types, is thus difficult to ascertain. This difficulty is somewhat 
obviated by the attitude of Caldwell and co-workers^^ of having the first or 
essential feature refer to the nature of the posterior pelvis, and the lesser-pro- 
nounced characteristic governed by that of the anterior segment. They describe 
five mixed types: the anthropoid-gyneeoid, the g.>Tiecoid-fla_t, the aiidroid-an- 
thrapoid, the android-flat, and the android-g.ynecoid. It is difficult inany times 
to indicate the variables so simpl 3 ^ This is especially true of the variable rela- 
tionships between the base characteristics and position of the spines, in the 
coronal plane (as indicated by the length of the posterior sagittal), and the 
attitude of the lateral walls. The fuimel character, not infrequently seen, may 
be real or inverted. Thus it may be emphasized that neither the inlet morpholog;^’' 
nor the outlet configuration are truly indicative of the spatial features present 
in the midplane. Herein presents the weakness of clinical mensuration except 
that one, by careful palpation of every component part of the midpelvic plane, 
maj’* be suspicious of any of the above-stated departures from the ideal. The 
roentgenologist is then called upon to indicate the degree of deviation from the 
normal. 

Admitting that much essential information may be gained from a thorough 
clinical study of the female pelvis, and appreciating at the same time its limita- 
tions, one must aelmowledge accessory aid from roentgenologic interpretations. 
One _ may rightfully state that the midplane is obstetrically a most important 
pelvic level as regards ultimate fetal salvage. Such study is indicated in : 

1. The clinical suspect pelvis, to include all planes. 

2. The primigravida ndth an unengaged head, especially in occiput posterior position, 
whether or not accompanied by an extension attitude j and especially if attended by a definite 
overriding mth the patient in an extreme lithotomy position. 

3. A history of serious dystocia during previous labors, eventuating especially in a 
mutilated or stillborn fetus. 

4. Malpresentation in the elderly primigravida. 

5. A history of .previous fracture or bony disease of the pelvis. In these instances the 
inlet, as well, might be suspected. 

Granted the fulfillment of the foregoing indications, what have tlie stereo- 
and isometric roentgenograms to offer the accoucheur ? Knowledge is given as to : 

1. The general morphology, to include the mensuration of the essential diameters and 
the variations of .the pelvic shape. 

2. The nature and degree of contraction present. In such manner this study may be 
utilized as well in prognosticating the mechanism of labor. 

3. The depth of engagement of the presenting part, as suggested by McLane,''o with a 
note as to the clearance, the character of the sciatic notch, the inclination of the symphysis, 
the sacral characteristics, the depth of the postei’ior pelvis, and, in cases of true transverse 
position, the biparietal diameter of the fetal head. 
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TAl!r,K 


I’EbVIC I’bANlOS 

[ 400 CONRKCUTIVK CA.SES 
(cnoss-.sEcriox ok 
nEKEiami) cases) 

1 AUTHOnS 

AVEliAOE .AfEA.V niAjrE'i-EltS OF I'ATIEXTS 
AVirit NOUAtAI- DKUA'ERIES 

AVEINHEIta 

AXI) 

SCAbllOX 

SEIiECTF.I) CASi;S 

AI'TlIOIt.S 

Inlet : 

Conjugata A'ora 

Transverse 

Area (Allen) 

tinms 

11.40 cm. A 

<-25.10 cm. 
13.70 cm. J 

122.3 sq. cm. 

limns 

24.80 cm. 

Sums 

11.77 cm. A 
(11.88 cm.)t y 24.89 cm. 
13.12 cm. J (25.44 cm.) 

121.0 sq. cm. 

(120.7 sq. cm.) 

Midplanc : 

Anteroposterior 

. Interspinous 

Posterior sagiltal 

Area (Allen) 

! 

ll.es cm. A 

y 21.94 cm. 
10.20 cm. J ) 

<-14.10 cm. 
3.84 cm. J 

94.4 sq. cm. 

1 

15.70 cm. 

i 

1 

11,70 cm, 1 

(11.41 cm.) y 22.29 cm. 
10.53 cm. J A (21.71 cm.) 
(10.30 cm.) 14.03 cm. 

4.10 cm. J (14.33 cm.) 

(4.03 cm.) 

97.0 sq. cm. 

(91.7 sq. cm.) 

Outlet : 

Anteroposterior 

Biischial* (Bituberous) 

Posterior sagittal 

11.08 cm. 

8.00 cm. A 

i- 10.82 cm. 
8.10 cm. J 

! 

11.08 cm. 

(11.41 cm.) 

9.42 cm. A 

(11.13 cm.) 17.40 cm. 

7.98 cm. J ( 1 s. 22 cm.) 

(7.09 cm.) 


*Our tran.sverse nicasurcinont wa.s taken from the ha^cs of the pubic arch and does 
not represent tlio wider bii.scidal diameter. Our mean biiscldal diameter was comijuted as 
11.54 cm. 


tThe fltrurcs in parentheses are those of Ane and Monville, and were derived from a study 
of 450 cases. 

4. Multiplicity and attiludc.s of the various passcnpcr.s. 

5. Advisability of allowing- a test of la))or. 

6. Viability of the fetus. 

7. After the onset of labor, one nuiy note the degree of molding, of lateral fle.vion, 
change in station, and the adaptation of the fetal head to the pelvis. 

How may owe recognize the contracted pelvis? One may think of any 
deviation from the normal in respect to a lessening of the vxcan essential cliam- 
eiers as an indication of contraction. The incidence and nature of the contracted 
forms are given in papers by Caldwell and ]\Ioloy,°'’- Eller and jMengert,'" John- 
son, Kennj’',^^ Judson,^® Ane,'* Hennessy,-® and Danforth.’^ 

Appreciating the factor of relative degree of pelvic contraction, it might he 
well to combine such a discussion with that of prognosis of delivery, both before 
and after the onset of labor. It must be remembered that liy the study of the 
inlet morphology alone, many contracted fonns may be overlooked, kloreover, 
as Steele and Javert have shoA-sm.®^'®^ the anteroposterior and transverse diameters 
are hardly a true index of morphology or volumetric capacity, whether of the 
pelvic brim or any other plane. 

The stereoroentgenopelvimetric stucly Avill, however, reveal the true mor- 
phology or volumetric capacity of the inlet, with its essential diameters. A 
determination of the transverse diameters (transverse of the inlet, interspinous, 
biischial or bituberous, and the base of the pubic arch), the splay of the side 
Avails the Avidth of Michaelis’ rhomboid, and the characteristics of the spines 
and subpubic angle should be made. The lateral vicAv should include the exact 
measurements of the conjugate vera; the anteroposterior diameters from the 
symnhysis to both the sacral and coccygeal tips ; the depth of the pelvis ; the 
inclination of the pelvic brim ; the characteristics of the symphysis and sacrum ; 
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4. Bladder must be properly replaced and supported. 

5. Have uterus (if left in') in anterior position with support of cardinal 
ligament and out of line with axis of vagina. 

6. Make repair before the tissues' have become so fibrotie that they cannot 
resume normal function. 

In order to correct the associated pathology, in addition to the anterior 
and posterior colporrhaphies, the following additional operations were done : 


Table V 


ADDITIONAL OPERATIVE PROCEDURES 

NUMBER 

PER CENT 

Vaginal hysterectomy 

156 

52.0 

Cervical amputations and dilatation and curettage 

65 

21.6 

Abdominal hysterectomy 

26 

8.6 

Dilatation and curettage and cauterization of cen’ix 

24 

8.0 

Dilatation and curettage ■\vith tubal ligation, cervical 
amputation 

18 

6.0 

11 patients had previous supravaginal hysterectomy 
operations 

11 

3.6 

Total 

300 

OO.S 



Kig. <1. — ItaUical' repair o£ rectocele, sjiowing longitudinal splits in the areolar fa-scia of the 

posterior vaginal ■wall. 

Time does not permit a discussion of so controversial a combination of op- 
erations, but it permits a statement of a few facts : That 11 patients had had 
previous liysterectomy without any attempt at repair of the cy,stocele and recto- 
cele. The 18 patients that had amputation of the cervix and tubal ligations 
were women who had large families beyond their means to care for and con- 
servative measures were instituted rather than liave the uterus removed. The 
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group may he expected to admit the eephalus. A trial ot labor is permiticd in 
tlic contracted ymlvis with a c.v. of 8.0 to 10.0 cm., pi’ovided that the presenting 
part can he pushed within 1 cm. ol! the spines. 

It seems fair to state that where one has a combined conjugata vera and 
transverse inlet sum of less than 23 cm. and/or a cojnbined inlerspinous aiid 
posterior sagittal midplanc sum of less than 14 cm., a dystocic labor may be 
expected. With an inlet sum as low as 23 cm. and a midplanc sum of 15 cm. or 
more, a trial of labor is .■justiticd. A lest of labor is permissible in an anticipated 
mild dystocia of the inlet, in the platypclloid (aspecially witli inverted cone 
characteristics) or other type of pelvis, where the midjdanc or outlet diameters 
may be considered adequate. Surgical induction in .such questionable cases is 
attended by too great a risk, and the ])roblem of elective cesai’can section in the 
presence of antepartum riqiturc of the amnion becomes real. Wein])erg and 
Scadron®” have presented aii intci’csting table which may be accepted as Avork- 
able in respect to inlet pelvimetry as a l)asis for in-ognosis. In i)aticnts requiring 
cesarean section, the sum of the inter.spinous and li’ansverse dia7neters nrer- 
aged 23.3 cm. They added that spontaneous deliveries do occur with sums of 
22 to 24 cin., and that one may allow a test of labor Avith Amines as Ioav as 20 
to 22 centimeters. CaldAvell and Moloy haA’c postulated that the prognosis of 
a high head is better if it laj’- OAmr the posterior segment than if OAmr the 
anterior. The antithesis is true in the case of the midplanc. 

In concluding this discussion of the inlet, it might be added that the 
unengaged head at term, in addition to the suspect pelvis, becomes of signifi- 
cance in respect to the suspect ]Dlacenta as avcII as the .suspect fetus. In the 
presence of normal inlet measurements and the inability to force the head into 
this plane in the extreme lithotomy position, one must exclude the symptomless 
placenta preAda, preferably by a soft-tissue x-ray; also, abnormality of the 
fetus, inherent or altitudinal; the presence of retroperitoneal solid tumors; 
and bony disease of the pehds. The ])resence of an.y sibch adverse facto)*, 
especially in the elderly primipara Avith a postei'ior or hyperextension attitxide. 
and a long, conical, rigid cerAux; or in the multipai'a AA-ith a history of difficult 
forceps and stillbirth, natural or imposed, should suggest the performance of 
a cesarean sectimi. 

With the head Avell engaged, eithei- before oi* after the onset of laboi*, one’s 
attention is then directed to the midplanc, the plane of least pelvic diaineters. 
A midplane contraction should be suspected if any one or more of the folloAv- 
ing conditions accrue: 

1. A constitutionally male type of patient. 

2. A diagnosis of an android pelvis or android modification of other pelvic forms clini- 
cally, and supported by roentgen morphologic study. It is interesting to note that in difficult 
labors the incidence of android characters is a third greater than in an unselected group. 

3. Prominent and close spines, as determined by palpation. 

4. Contracted outlet in the presence of a narrowed forepclvis and subpubic angle, and 
a flat sacrum. It is commonly appreciated that transverse contraction of the midplane is often 
associated Avith a narrow, angulated, and obstetrically useless forepelvis. 

5. Premature rupture of membranes. 

6. Malposition, especially as refers to transverse and posterior arrests, with or without 
full dilatation. Figures for this plane in the normal, borderline and absolute contracted 
forms have been presented in the foregoing table. 

The interspinous diameter is most important but an attending compen- 
satory space may be influenced by the splay of the side Avails; the antero- 
posterior and posterior sagittal diameters; and by the characteristics of the 
sacrum and the sacrosciatic notch. MeSAveeney and Moloney‘S found the 
interspinous diameter greater than 9.0 cm. in 84 per cent, 9.0 cm. or less in 
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I 


nODGES AND CIPPEL 

SUSPECT PELVES 

GRAP.ER AND KANTEH ' 

borderline 

CONTRACTIONS 

ABSOLUTE 

CONTRACTIONS 

Sums 

10.50 cm. 1 

t24.00 cm. 

13.50 cm. J 

ni.O sq. cm. 

Sims 

S.0-9.5 cm. 

! 

Sums 

8. 0-8. 5 cm. 

11.5- 12.0 cm. 1 

s 22.0-22.5 cm. 

10.5 cm. J I 

bl4.50 cm. ' 

4.0 cm. J 

94.5- 98.7 sq. cm. 

8.0- 9.5 cm. 1 

>-12.5-13.5 cm. 

4.0- 3.5 cm, J 

8.0 cm. 1 

kl.0-11.5 cm. 

3. 0-3. 5 cm. J 

11.5-12.0 cm. 

10.00 cm. 1 

MG.0-17.0 cm. 
G.0-7.0 cm J 

8.5-9.0 cm. -j 

tl4.5-15.0 cm. 

6.0 cm. J 

8.0 cm. Won 

n3.0 cm. 

5.0 cm. J 


the amount of free space between the fetal head and inlet; the natui’e of the 
saci’oseiatic notch; and, in the case of the true lateral view of the fetal head, its 
biparietal diameter. 

Our experience is in agreement with the stated fact that actual contraction 
is less frequent than diagnosed clinically. Granted that the morphologic I’catures 
of all pelves are essential to the understanding of volumetric capacity, a definite 
practical application of vital diameters is acceptable. It is particularly appli- 
cable in, aiding more accurately to visualize that most important part of the 
obstetric pelvis, the posterior segment, and its counterpart, compensatory space. 
To illustrate certain salient features of the suspect pelvis, the following table 
presents a summary of inlet, midplane, and outlet measurements, as seen in the 
normal, borderline, and contracted ]ielvis. 

Table I would seem to indicate that major thought was directed to the mid- 
plane in that the sums of the essential diameters and the area values of the inlet, 
in our cross-section of referred eases of, respectively, 25.10 cm. and 122.3 sq. cm., 
agree favorably with those of 24.89 cm. and 121.5 sq. cm. in the spontaneous 
deliveries. The sums of the anteroposterior and the interspinous diameters of 
the former agree most closely to those of the suspect jielves of our selected eases, 
and to those of Hodges and iMpple. 

The precision evidence that is made possible by pi’csenl, methods of roent- 
genpelvimetry should permit some ease and certainty of prognosis of labor. 
Granted that a comprehensive impression of the pelvis is important, the study 
should be further broken down in the manner of individualizing each plane. 
Even then, errors of prognosis arc possible. Williams®" has stated that difficulty 
is often anticipated where none is encountei'ed; and, conversely, dystocia is 
rarely experienced when none is progno.sticated. Jacobs, Ane and i\renville. 
Klingensmith and Barden®® entertain an interesting discussion as to prognosis. 
Only the android forms witli a conjugata vera as little as 10.00 cm. are associated 
with a high incidence of ce.saroan section. A con.jugata vera of 11.00 cm. in Ibis 
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15 per cent, and less tlian 8.0 cm. in 1 per cent of cases. They anticipate 
dystocia where the posterior sagittal is less than 3.5 cm. In Ane and Men- 
ville’s series, 52 of 61 cases with a contraction of 10 nnn. or more, in one or 
more diameters, required an operative delivery.'^ Of 44 patients where the 
interspinoiis or biischial diameters were reduced 10_mm. or more, only 3 to 7 
per cent delivered normally. Guerriero and associates'^ anticipate^ dystocia 
where the conjugata vera is less than 9 cm. and the sum of the interspinous and 
posterior sagittal diameters is less than 13.5 centimeters. W einberg and Scadron® ’ 
place the latter value at 13.0 cm. . Our figaires tend to support the latter arithors. 
Weinberg and Scadron also state that midforceps extractions are common with 
a summary measurement directed toward 14.0 cm. from the normal; that 
delivery from below is rarely accomplished with a value of 13.5 cm. or less ; 
and almost never when the figure becomes 13.0 or less. As may be noted 
below, our experience has not proved to be quite as severe as this. The dis- 
crepancy may be explained by the fact that our sacral end point almost always 
falls nearer the junction of the fourth and fifth sacral segment, rather than 
at the tip of the sacrum. A midplane sum of 14.9 was common to their mid- 
forceps and one of 13.0 to the section cases. 

A different approach to this problem bji- our English confreres _ is worthy 
of note. Williams and Phillips®" employ lateral and frontal projection charts, 
a method that permits them a most favorable prognosis percentage. Nicholson 
and Allen,-'*® working with the square root of the product of two essential diam- 
eters, arrived at a workable formula for determining the area of each pelvic 
])lane in square centimeters. Allen,^’ ^ whose table of prognosis is most workable, 
may be commended for his application of this scheme. A conjugate of 10.3 cm. 
or less portends an alDnorinal labor, and a normal labor is assured with one of 
13.7 cm. or greater. The critical level for the conjugate is given as 11.4 cm., 
and that of the transverse is 12.3 cm. If either the conjugate or the l)rim area 
is reduced to 105 sq. cm. or lower, one should consider tlie possibility of delivery 
by cesarean section. Such a termination becomes a decided probability if 
reduced to 90 sq. cm. A normal delivery is assured with a value of 130 sq. cm. 
or more. 

In his study of the raidplane, Allen gives the critical levels of 11.3 cm. and 
9.5 cm. for the anteroposterior and interspinous diameters, respectively. Our 
experience is in agreement with his statement that if the interspinous is the 
critical diameter, one would expect more arrests with the above critical level 
than we have encountered. He, therefore, makes use of a transverse diameter 
taken ])ctwecn the flat opposing surfaces of the ischia antci'ior to the bases of 
the si)inous ])rocesses. This diameter’s critical level is 10.9 cm. This becomes 
imimrtant as an index of anterior compensatory space if the interspinous is less 
tlian 10 centimeters. The critical area level is 90 sq. cm., using the interspinous 
diaineter, and 104 employing the transverse, Ince and Young^’’ feel that normal 
delivery is possible at an 85 sq. cm. level. Williams and Phillips®" suggest that 
tlic prognosis is serious if the anteroposterior and intenspinous are less than 10.1 
cm. and 9.6 cm., respectively. Allen, concurring with the above, states that a 
vaginal delivery liccomes uncertain with an area value of 85 square centimeters. 
I.smg the bispinous diameter instead of the transverse, this figure becomes 10 
to la SCI. cm. less, or 70 to 75 square centimetei's. He maintains that a normal 
delivery is almost certain with an ai’ea of 110 sq. cm. and an interspinous of 10 
centimetei’s. Allen s article presents a workable table of prognosis in concen- 
trating on area values for the various planes of impoiTance. 

In the last of the pelvic planes to merit discussion, the outlet, interest is 
directed mainly to the angle and nature of the pubic arch; the characteristics 
ot the fascial pelvic floor; the thickness of the perineal body; and the pubo- 
sacral, pubococcygeal, biischial, and posterior sagittal diameters. Williams and 



Tabi-e III. Effect op Inlet Contractions 


1098 


GROSKLOSS, ROlililNS, AKE IsIOEHN 


Am. J. Ob^t. & Gyncc. 
December, 1948 


DW-= 
o Yi 
w s 
z*. a. 
< K 
tz > 
>5 2 
? w 

^ Ci 
CQ ^ 




^ a 
c o 

<-< C5 

o 



! «0 

0 

•dK 

1 S 2 

Cl 

1 ^ 

a? 

2 i 

CC 

CL 

to 

Cl 

w 



0 



d 



0 



Ct 4 


000 

Q 

M 


m 0 ?d 
S 0 CC 


rH 


w 

CS w 

in o 
^ o 


H * 
> < ^ 
g 2 

g m g 

K3 ^ 
S CC 


in 

di 

. 


H *- 

a"- 
^2; • 



CO 


Vi 

O O O 
2 CO CO 
c 3 • • • c; 
<v O CO CO u 

r-t rHO rO 

CO 


Cl 


o 

CO 

Cl 

Cl 


m 

^ I--- O CO CO 
c5 o co--f< <£ 
rH rS O ?-i 
Cl rH 


O 

GO 

Cl 

Cl 


0 

d 

01 


Cj o o 
^ O C 1 CO cv 
0 d c-i rH Cl 

O r- 


5c 

S 

5^ 


lO 

lie 


Cl 


w 

^ O lO 

rt ^ *'2 

§ d Cl o 
00 
Cl 


o 

Cl 

Cl 


W.o o 

^ 00 ^ r-J 

c3 d 1-^ CO 

rH tM C5 

lo 


CO 




C3 





1 

d 

c3 

Uk 


B 

0 

xn 

w 

d 

ft- 

0 

> 


cr 

»< 

C3 

0 

4-» 

C5 


0 

P> 

03 

U 

d 


O C3 <D 
•*-> fcJD P> 

C- S 02 
bDT-5 p- c3 

=“522 

(SOE-i-iJ 

o 

O 


0 

Ci 

Cl o 

01 .2 

2 

X/i a 

Pggo- 

o d Cl t-H 2 
rH fH O 
Cl tH G 


irD 

iq 

ci 

Cl 


2 00 
^ Cl Cl Cl 

o d Cl d 

rH ^ 
CO 



cr. 

c 


g.§ 


CG 

^ U I 

S" 


1 tr. 

o c Cl eo 01 ei 
rH 1-^ O ^ 

1.^ r- -- 


O 

1.0 


CO 

Cl 



CO 

KO 

01 

Cl 


tn 

o Cl CO o 

^ Cj O 
^ Cl d 

r-! P-* eo »-i 

r- 


o 

I'- d 

d r-;.2 

Cl Cl ^ 

t> 

ci 

— u 

m 

S' M c <5 I" 2 
^ CC r-; r-l l~ ‘p: 

d i-i 01 1~ M ci 

i-H f-J O 1-^. 

CO ri Cl 


O 

CO 

d 


woo 
ci O M O 

O i-l r-l O 



cc 

(M 


r.- C-l CO 
t-lr-O 


f> O „ 

E m2 
^ s s ^ 

tsj-r^ la C3 

s C 3 ci o 
o >- ~ 
SOE-i<J 
o 

,o 


d 

d 


o 

§ 


<a 

''Eg 

o ri o 
fcr > 

d d w r=: 

fcj}T-5 d c3 ^ 

d d d 
•n O H w— ( 

c30E^<!f^l 
O 

O 


d 


o 
p* 
o 

ci 

^ 2 
o d 
f> • 


ci 

o 


O g 

^ Cl M 
o d Sv cj 
^ C (.4 tl) > 

c3 o o d 03 

d 

d d d d o 

•r^ ^ d C ^ ^ 

ci -w OE-i <J 

, o d j; 
lO^-C 


C? kT 
;> ^ 
o 

d 

M o 
o d 


rt 

C 


d Cl G> 
4 ^ d b£ 

d o ^ d cG 

fcX) GP o •;;:;5 d 
d ^ > d d 
[•i-s ^ o o 
d O 
o d ij 

>■ 


o 

d 

ji 

ci ^^1 
o 


O 


o 


O fG 


^ X 
d 


*:o 

d cc 

O re 
I- . 


t. *G 


d d 


n : C M 
t'' ^ d 
^ C »0 r" •• 

g '' O S2 ^ 

r: 2 X 
. S' S . 


a: 

CO 


'c; 

C 


2i 

o d 
> 

o 


CG ,d O 

3 te 


2 

o 

4-; 

O 


d* o * . d - 
S O S 5 £ K 
t« S a o .. 

03 tl LO SK /—s 

£ 2S«-§B 

_ d re .Cl 
d H-( O 

cj o •* 


S d 

i^§ 

— CO c 


^;69 

c 

>-■ o 
Ci o u 
o ft- o 
^ d > 

r ^ 

.5?-3 P g 

2 S 2 

^ ~ ~ 

2-2 «= £ « -® 

ci i- ^ ft- •• 
d ^ d d d d 

So I 2 2 2 

§N§§§ 

o 


B& 

o 

g 'a 

H 

o ^ 
u 

X O 


y, 

O 


P d 


• « 


•-4 

r. 

0 

ft- 

0 

w W 


c 


c; 

0 

ft- 



dC 

03 

d 

d 

w d 






d 




l-C 






p> 


d 

c 

di 

0 

5 J- 






cc 


»• 

J* 

K 

CJ 

» 

i 0 

*v 


JO 

5 

V 

V 

03 

c 


CC Id 

% 

03 


V. 

p 

03 

• l*« 

M ^ 


>c u 

CO 

LC 

0 


0 


)C 

: © 

ct 

> 

0 

0 

C 

03 


c 

4.^ 

c 


W 4_J 4J •*“> 4-> 

5 *5) *S) tJD tJ3 
2 £ o o o o 

H rt ^ ^ ^ ^ 

* 4-f «<n = W=^ 


« 

O 

o: 

Ot 


C o 

g£ 

d d 

— c3 
orii 

£■5 

d d 
t£.02 

c ^ 

■ Mi 
;£^s 

^ ur. to 
«r. o 
. d. 


c 

d 



Volume 56 
Number 6 


CKITICAL SURVEY OF QUESTIONABLE PELVIS 


1097 


Phillips®" stressed the anteroposterior and interspinons diameters of the outlet. 
The former may be as little as 9.5 cm., and the latter 9.14 cm. without resulting 
in an arrest. An interspinons of less than 9.64 cm. associated with an antero- 
posterior of less than 10.15 cm., along with a narrow arch, may prove serious. 
The discussions in this vein, of Ragan,"*" Williams,®” Walsh,®* ajid Eller and 
Mengert*"’ are worthy of review. 

From a diligent study of the influential accessible factors as descrilied above, 
one may attempt, in the individual case, to prognosticate the mechanism of labor 
to follow. The inaccessible factors come into play with the onset of labor. With 
experience, the size of the baby may be estimated with soine degree of prac- 
ticability. In the contracted pelvis, with a minor reduction in any of the mean 
diameters of ani^ one plane, a baby of less than 3,200 to 3,300 Clm., with average 
forceful ])ains and moldability of the head, with or without the aid of forcejis, 
should deliver. In the ease of cephalopelvic disproportion at the inlet, with 
progressive limitation of space in successive ]flancs, a test of labor is unwar- 
ranted. 

For the sake of brevity, the study of mechanism of labor as in'csentcd by 
Barnes, Caldwell and co-workers, has reluctantly been excluded from this dis- 
cussion. Suffice it to say, where an arrest is encountered, in the android, android- 
gynceoid, and android-anthrapoid pelves, rotation in the plane of arrest should 
bo attempted, but not forced. One may have to i-esort to traction with low 
rotation, high manual rotation with subsequent forceps extraction, or internal 
podalic version with breech extraction. In the case of transverse arrest, espe- 
cially in the ])latypelloid pelvis, the head may have to be brought down, with 
or without lateral flexion, and rotated under the pubic arch. If the converging 
sidewalls are crowded by narrow spines, rotation to an oblique position should 
lie effected before traction is applied. Once the cephalus has reached the bony 
outlet, delivery may be completecl without difficulty. 

The tables to follow are intended to reveal the mean diameters and area 
levels found in the conditions alluded to therein. Table II represents a cross 
section of cases in general. 

Ph'om the study of this table, one will note that no difficulties were encoun- 
tered with the values revealed in column one. Although open to some question, 
operative deliveries were performed in the presence of apparently normal meas- 
urements, as repre.sented in column two. It is in this group that the incidence 
of cesarean section can be reduced. The sections, as shown in column three, are 
.iustified. klidplanc arrests may be anticipated with babies weighing 3,563 Em., 
with the summary values of the midplane of 21.4 cm. and 33.44 cm. for the 
anteroposterior and interspinons diameters, respectively, and 89 sq. cm. foi- the 
area value. Column six suggests that these labors mfiy be allowed to iirogrcss 
in antici])ation of merely performing a delivery by outlet foireps. Column five- 
offers some assurance that a spontaneous outcome is possible for a baby weighing 
3,125 Cm., with midplane summary values of 20.67 cm. and 32.81 cin., and an 
area of 82.6 square eentimetei’s. 

Table III concerns the inlet, and the ca.ses re])rescnled Ihei’cin are broken 
down according to the degree of contraction present. 

In the foregoing table, four patients of Croup IT-A witli a combined average 
mean of 24.37 cm. had a complicating toxemia. They might have been allowed 
a test of labor. Cesarean section Avas done in two cases of firoup II-B after six 
hours of no progre.ss, with membranes ruptured. 

In stiidying Table III, the following features are noted : 

1. All deliveries were undenstandably o])erative in Croiqis 1-A and I-B. 

2. Dcci.sion as to elective section may be (juesfioned in ttroujis IJ-A, IJI-A, 
j'.nd eight of the ca.scs included in 1 V-A. 

3. The intrapartum cesarean sections require no explanation. 
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4. The relatively high incidence of forceps deliveries in Groups II-C, III-C, 
and IV-C are accounted for, in some instances, by an accompanying midplane 
crowding, as an expression of android and small g:^uiecoid characters. These 
modifications, which did not apply to the spontaneous deliveries, are revealed 
in the numbers in parentheses. These numliers represent the sums of the antero- 
posterior and transverse diameters of the midplane. 

5. Added deductions are included in the discussion of the paper. 

Table IV represents an analj'sis of midplane contractions according to 
degree, and the types of deliveries that eventuated. 

Discussion 

A review of the literature and a careful analysis of our onm work in the 
study of the suspect pelvis would seem to indicate that, although great strides 
have been made toward the proper conduct of labor, even greater success is 
possible. The roentgenologist is in the position to offer us reasonabl.y accurate 
and dependable precision data. This may still be regarded as an accessory aid, 
and is secondary to one’s obstetric judgment. A meticulous study of each in- 
dividual plane is mandatoiy. 

The incidence of contracted forms has been given as 8.3 to 25.1 per cent; 
the greater number conforming to the platypelloid, small gynecoid, and the 
android types; and the least to the anthrapoicl configuration. In this series of 
cases, the end points being similar to those of Hodges and Dipple, the mean true 
conjugate vera was 11.4 cm., the transverse 13.7 cm., and the sum of the two 
was 25.1 centimeters. For the spontaneous deliveries, these values were respec- 
tively 11.77 cm., 13.2 cm., and 24.89 centimeters. The corresponding values for 
the contracted pelvis were found to be significantly lower, and are represented 
in Tables HI and IV. The pelvic inlet plane area for the spontaneous group is 
given as 121.96 scpare centimeters. The critical level appears to be 115 square 
centimeters. Vaginal delivery is uncertain where the value is less than 90 square 
centimeters, and the possibility of cesarean section must be considered when 
this figure approaches 105 square centimeters (Allen). 

In re.spect to the midplane in this “suspect” classification, the values for 
the anteroposterior, the interspinous, and the po.sterior sagittal are, respectiveb', 
11.76 cm., 10.53 cm., and 4.10 centimeters. The sum of the former two is 21.94 
cm., and of the latter two, 14.62 centimeters. The plane area is 98.20 square 
centimeters. The critical level for the transverse of Allen is 10.9 eentimetei’s. 
Allen, using his transverse component, places the critical level at 104 sq. cm., 
or 90 sq. cm., using the interspinous diameter. According to him, vaginal deliv- 
ery liceomes uncertain at a value of 85 sq. cm. (70 to 75 sq. cm. employing the 
inter.spinous diameter), and the prognosis is serious if the figure is 76 sq. cm. or 
Ic.ss. \aginal delivery is almost certain when the area pj'oximates 110 sq. cm., 
and the intempinous is 10 centimeters. To this, our experience seems to agree. 

As regards the outlet, the average pubic bituberous (the cud points located 
at the base of the pubic arch) is 8.66 cm.; and the posterior sagittal is 8.16 cm., 
thus giving a sum of 16.82 centimeters. Allen found that a postcrioi' sagittal of 
4.8 cm. or le.ss oft’ered a poor prognosi.s. A value of 6.5 enn Avould suggest a 
normal delivery. 

Since this series represents eases in which the referring clinician .suspected 
some degree of eephalopelvic disproportion, the values may be considered a 
mildly critical level for the plane concerned, at or above whicli a .spontaneous 
delivery may be anticipated. 

Our findings for tiie inlet ifianc (Table III) support the implir-ations as .set 
forth in the table of Weinberg and Scadron, modified to inchide Allen’s area 
conqmtations. 
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pelvic disproportion, and slionld serve to stimulate more precise evaluation 
of the classification, essential diameters, and areas in square centimeters, of each 
plane of the pelvis. 

Midpelvic contractions, if present, should be suspected, even in the presence 
of normal inlet and outlet measurements; and these cases should mei’it the ad- 
vantages offered by stereo- and isometric roentgenpelvimetiy. If clinical meas- 
urements of this plane are found to he critical, significant midpelvic dispropor- 
tion is highly possible. 

Election of the proper procedure for the termination of the full-term preg- 
nancy, and prediction of the course of labor may be made with a reasonable 
degree of accuracy. 

With an average size baby, in the absence of unequivocal cephalopelvic dis- 
proportion, and under the "pei'missive” conditions outlined aboA^e in re.speet to 
the degree. and nature of contraction, the patient may, under careful supervision, 

- be allowed to go into laljor spontaneously. 

No single diameter, except possiblj’- the conjugate vera, should be employed 
alone for the prognosis of labor. 

In considering the sums of any tAVo diameters, that of the Avidest possible 
transverse diameter and the anteroposterior diameter might AA^ell be combined 
Avith the area computation for the fullest measure of efficiency. The latter con- 
sideration, emphasizing the presence or limitation of compensatoiy space, proves 
the importance of stereo-perspective and cla.ssimctric knoAvledgc of the particu- 
lar pelvis; and appears more significant than a study of the sum of the inter- 
spinous and posterior sagittal diameters. 

The proper clinical roentgenometric approach to the suspect pelvis promises 
a favorable advance in lessening maternal morbidity and mortality, a greater 
fetal sahrnge, and a lesser incidence of elective cesarean section. 
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Criticism for resorting to elective cesarean section for susi^ected contracted 
pelves in ten cases with an inlet sum of 22.72 cm. (baby’s weight 3,300 Gm.), 
another with a sum of 23.90 cm. (3,370 Gm.), and five cases Avith a sum of 26.30 
cm. (3,587 Gm.), is likely justified. In those instances of unengaged heads at 
term, with an inlet mean diameter of 9.39 cm., and a combined miteroposterior 
and transverse of 22.18 cm., a cesarean section was justifiably indicated. 

In tliis group of patients there Avere three placenta previas, three Avith a his- 
tory of preAuous sections, one deformed pelvis, one antenatal rupture of the 
uterus (endometriosis), and fiAm toxemias. There AA'as one stillborn fetus. Al- 
though the fetus Aveighed only 2,300 Gm., the pelvis Avas one of seA^ere justominor 
type. 

Our experience is in agreement Avith the impression of Weinberg and Scadron, 
and of Guerriero, in respect to the critical midplane sums of 13.p and 13.5 cm., 
as indicated in sections I-C, II-C, and III-C of Table IV. It is important to 
state, perhaps, that these patients Avere delwered as soon as dilatation AAms com- 
plete. Of late, the incidence of midforceps application has been materially re- 
duced by the practice of giving minute doses of pituitrin at the time of deliA^ery. 
The oases included in section IV-C might liave been reduced to a Ioav forceps 
termination in such manner. It is of significance that areas recorded in sections 
I-C and II-C Avere beloAv the critical areas. 

■ Axis traction Avas resorted to, in many cases, ])y reason of anticipating a 
more desirable directional force Avhere traction Avith other types of forceps 
seemed a little forced. With our present knoAAdedge, the cases indicated in sec- 
tion III-A (Table IV) could Avell be permitted a trial of labor. The patients 
shoAAm in sections I-C, II-C, and IV-A suffered a definite arrest in labor. As Avill 
be noted, forty-six operative delh^eries Avere experienced Avith a midplane sum of 
less than 13.0 cm., namely: 27 elective sections (3,375 Gm.) ; 2 intrapartum sec- 
tions (3,964 Gm.) ; and 17 fairly difficult forceps deliA^eries (3,514 Gm.). Hoaa^- 
ever, three patients AAUth a mean area of 83.8 sq. cm. (section I-D) delivered 
spontaneous^’' of l)a]3ies Avith a mean aA’erage Aveight of 3,173 Gm. In this series 
there Avas only one stillbirth encountered, and in no instance AA’as there any sig- 
nificant maternal or permanent fetal injury sustained. One may readily under- 
stand the reasons for spontaneous outcome in sections I-D, lil-D, IV-D, and 
V-D. The sums of the anteroposterior and the interspinous diameters ranged 
from 23.54 cm. to 20.36 cm. in the operatiA’e cases. The real critical level appears 
to be about 21.5 centimeters. The critical area values of 81.0 sq. cm. (3,500 Gm.) 
to 91.0 sq. cm. (3,600 Gm.) agree faA’orably AA’ith those in Allen’s critical range. 

Some difficulty AA’as met AAuth raidplane sum means of 13.53 cm., 14.30 cm., 
and 15.63 cm. (babies of 3,585 Gm., 3,456 Gm., and 3,687 Gm.). In these in- 
stances, other factors, such as moldability, poor uterine contractions, and inter- 
ference early in the second stage of labor may haA’e been in force. The mean 
areas AA’ere 85.9 sq. cm., 102.0 sq. cm., and 107.2 sq. cm. One may summarize 
that the critical level remains betAA’een 13.0 cm. and 13.5 cm., and tlie critical 
area about 90.0 sq. cm. for a 3,300 to 3,600 Gm. baby. 

KnoAAdedge gained from surveys of this type shoAild prove very helpful in 
cA’aluating the clinical-suspect pehus, and in exercising the proper conduct of 
labor in the_ particular case. A consideration of the importance of the Avidest 
transA’erse diameter in conjunction AA’ith the anteropo.stei'ior diameter as eoneei-ns 
the miciplane (compared to the sum of the latter and the interspinous measure- 
ment) is noAV being conducted in euiwent studies. It is anticipated tliat tlie 
incidence of operative deliveries, to include cesarean sectioiAs, aa'III ])e further 
reduced. 

Summary 

Precision obstetrics is Avithin the scope of practicability. A careful suiwey 
of the female pelvis aUoAvs for recognition of absolute or relatiA’e cephalo- 
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majoi'Hy oi: the cervical ampiilations alone were in old women with apDarentlv 
noimal iileri for their age; in all cases a thorough eiiretlage was done to see iV 

pathology might he present and the uterus was left in place to give better pelvic 
support. 



iMj;. u — Radical repair of rectoccle. The areolar fa.scia of posterior wall of vagina has 
heen exposed and long-itudinal .split is being sutured and the transverse .split of fascia with 
tlie fascia of the triangular ligaments being brought together. 


Taule ta 


POSTOrEP.ATIVE COMPEICATIONS 

kujibeh . 

pee cent 

Pyelitis 

20 

6.6 

Cystitis 

18 

6.0 

Mild vaginal bleeding 

11 

3.6 

Perineal wound infection.s 

10 

3.0 

Shock 

3 

1.0 

Thrombophlebitis 

3 

1.0 

Pneumonia 

2 

6.0 


There were no hospital deaths in this unselected series of 300 cases, and 
the complications produced hy infection re.sponded readily to sulfa and other 
therapy. The three cases of' thrombophlebitis were mild, one not appearing 
until tii'e twenty-finst postoperative day and no anticoagulants or vein ligation 
were.necessaiy. 

The most con.si.stent findings were chronic cervicitis and uterine vascular 
changes a.ssocialcd Avith the prolonged congestive .state of the pelvic structures. 

The three cases of carcinoma of the cervix were not suspected before op- 
eration and Avere followed Avith deep x-ray therapy. One,patient with car- 
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TECHNIQUES FOR ISOLATION, MAINTENANCE, AND 
MASS CULTURE OF DoDERLEIN’S BACILLUS- 

Elkakob Jj. Gii.aioke, M.8., Raritan, N. J. ■ 

{From the Ortho llcscarch Foundation) 

4 

S INCE Die initial obsei'vations i-egardiiig the incidence of gram-positive rods 
in llie vagina and the description of tliese baclei’ia by Doderlein,* a gimip 
of organisms now referred 1o as "Dddcrlein ’s ])acilius'' has come to lie used in 
clinical ])arlancc as one criterion of normality of the human vagina. As such, 
these bacteria oceu])y a uniciuc position. Since the low plT of the vaginal 
fluids in a clinically noi'inal woman has been attributed by Cruickshank and 
Sharman,- Cruickshank,-’ Rakoff to the metabolism of this organi.sm, the 
solution of numerous i)roblcms in its iihy.siology becomes of paramount im- 
portance both to the gynecologist and the physiologist, not to mention 
workers-'’”' in the field of endocrinology. There remains an open question 
regarding the ])recise role of these gram-])ositive rods in establishing and 
maintaining the low pll (1.0 to 5.5) of the .so-called “noi-mal” A'agina. These 
problems may avcII be resolved in pari by attempts to study the physiology of 
the organism in pure culture. 

Unfortunately, workers*-" in this field have encountered difficulty in 
isolating these bacteria from mixed cultures and maintaining them for an 
extended time on any of the known media combinations. 


Cruickshank^" proposed the use of lactose or glucose hormone agar with 
5 per cent defibrinated rabbit blood for the pi-imary isolation of the lioderlein 
bacilli. It was relatively easy for him to isolate this organism when a Grade 
I flora existed. However, he encountered difficulty in isolating the bacillus in 
the mixed culture of a Grade IT flora. 

Brown and Redowitz^' adopted whey agar for isolating and maintaining 
cultures of the vaginal bacillus. The organisms grew poorly at first but ap- 
parently adapted themselves to this medium after frequent transfers. 

Tomato juice agar, a medium dc.scribed by Kulp,’-‘ has given favorable 
results for the isolation of LaciohaciUiis (icidophihis. Weinslein et al.'-’’ 
added yeast extract to this medium for tlie i.solation of Doderlein's bacillus. 

The purpose of this study Avas 1o find an improved medium Avhich Avould 
successfully maintain these Amginal bacilli in prolonged culture and 2->i’OA'ide 
a possible harvest of mass cultures. It Avas felt that, if this could bo 
accomplished, the first step toAvard a ]n-ogram of investigation leading to an 
understanding of these gram-positive rods and their relation to their natural 
habitat AA'Ould have been accomplished. 


*The author is greatly indebteci to Dr. Mortimer Speiser and Dr. Heinz Luschlnsky of 
Bellevue Hospital for their assistance in obtainingr vaginal cultures. 

The blood serum used In this study -was obtained through kindness of the staff of the 
State of New Jersey Department of Health, Trenton, New Jersey. 
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Materials 

Nine cultures were included in this study. Five of these were isolated 
from patients in the gynecology clinics at Bellevue Hospital and at the Ortho 
Research Foundation. The four remaining ' cultures were obtained from Dr. 
Robert A. Hart,* and from the American Type Culture Collection. 

I. Culture No. 9478. Isolated after completion of treatment for trichomonas vaginalis 
vaginitis. A clinically normal vagina and a Grade I flora by direct smear existed at the 
time of isolation. 

II. Culture P. Obtained from a clinically normal vagina ndth no history of vaginitis. 
A Grade I flora was evident by direct smear and culture. 

III. Culture E. Isolated following treatment for a trichomonas infection. The vagina 
was trichomonad free and clinically normal. Upon culture for Dbderlein’s bacillus, fourteen 
additional vaginal organisms of different morpliology were isolated, although the direct 
smear indicated a Grade I flora. 

IV. Culture W. The patient was in the first trimester of pregnancj\ An abundance 
of Doderlein’s bacillus was evident in both the direct smear and culture. 

V. Culture II. A clinically normal vagina and a Grade I flora were indicated in the 
direct smear and by culture. 

VI. Lactobacillus acidoi)Mlus No. 9S57. This culture was also listed as “Ddderlein’s 
bacillus” and was obtained from the Americair Type Culture Collection. 

VII. Lactobacillus acidophilus No. 4357. American Typo Culture Collection. 

VIII. Lactobacillus acidophilus, strain “A.” According to Dr. Hart, this strain was 
isolated from soured milk over twenty years ago. 

IX. Lactobacillus acidophilus, strain ”M.” The origin of strain ”M” is not known. 
It was originally obtained from Dr. John Torrey and was sent to us by Dr. Hart. 

Methods 

Development of a Medium . — The technirjne employed for obtaining 
Cultnre No. 9478 was as follows. A patient was placed in the lithotomy 
position. The lab'ia were separated manually and a sterile speculum was 
inserted. Cultures were taken from the posterior fornix with sterile swabs. 
^Vith the first swab, a direct smear was made by rolling the swab on a sterile 
slide. The remaining swabs were expressed into beef heart infusion broth 
(Difeo), acetic acid broth, thioglycollate broth (B.B.L.) t with 10 per cent human 
serum added, and cysteine-peptonc-liver-maltose medium.^'' Dextrose was added 
in a 1 per cent concentration to each broth medium since Cruiclrshank® 
established a requirement for a fermentable carlmh.vdrate. 

Each of these broth cultures was immediatel.y streaked in duplicate on 
1 per cent dextrose agar, dextrose agar with sodium oleate, dextrose blood 
agar, trypsin digest agar, tomato .I'uiee agar,^* and W-einstein’s tomato-milk 
agar.^® One set of streaked plates was incubated in a Brewer’s anaerobic .jar 
while the other set was incubated under 10 per cent carbon dioxide tension as 
outlined on i)age 7 of Standard Methods.^^ 

With the exception of the thioglycollate serum broth, none of the above 
brotli media provided any gram-positive rods after twenty -four hours’ incubation 
at 37° C. This was possibly due to overgrowth by other vaginal bacteria. 
Tlie solid media streaked initially from these broth media gave a scant growth 
of pinpoint colonies, after forty-eight hours’ incubation at 37° C. with the 
exception of trypsin digest agar. This initial streak culture on solid media 
before incubation of the broth was, therefore, abandoned in subsequent at- 
tempts at isolation. The thioglycollate serum broth, which supported a mixed 


‘Arlington Chemical Company, Tonkers. New York. 
tBaltimore Biological Laboratory. 
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culture, including gram-positive rods after incubation, was plated in duplicate 
on Kulp’s tomato juice agar and Weinstein’s tomato-milk agar and incubated 
for forty-eight hours at 37° C. both anaerobically and under 10 per cent 
carbon dioxide tension. 

Although colonies of other organi.sms were found on both these solid media, 
it was not difficult to detect pure colonics of gram-positive bacilli in anaerobic 
culture and under carbon dioxide tension. These colonies of gram-positive 
organisms were slightly larger on the Weinstein’s tomato-milk agar plates. 
Therefore, the latter medium was selected as the temporary medium for 
carrying these purified cultures. IIoAvever, the cultures on this solid medium 
and in thiogly collate serum broth died off after several weeks of serial culture. 
Consequently, a search was started for both a broth medium and a solid 
medium for sustained culture following isolation from thioglycollate serum 
broth. 

On the next attempt, Culture P was successfully isolated from thioglycollate 
broth. It was found that imi)roved colony growtli on the tomato agar media 
was obtained -if the surface was initially"^ flooded with a very thin layer of 
thioglycollate serum broth. 

Culture P was sustained successfully when a substrate combination in- 
cluding all of the ingredients of thioglycollate scrum broth and Weinstein’s 
tomato-milk agar was used. The ingredients of these two media are listed in 
Tables I and TI. 


TABiiF. I. Wktk.stein's Tomato-Mifk Medium 


Filtered tomato juice 

200 c.c. 

Peptone 

5 Gm. 

Peptonized milk 

10 Gm. 

Yea.st extract 

5 Gm. 

Agar 

20 Gm. 

Distilled water 

800 c.c. 

Table II. Thioolycollate Sebum Broth 

Peptone (tryptiease, phytone) 

20 Gm. 

Dextrose 

10 Gm. 

Sodium chloride 

5 Gm. 

Dipotassium phosphate 

2 Gm. 

Sodium thioglycollate 

1 Gm. 

Methylene blue 

0.002 Gm. 

Agar 

0.5 Gm. 

Distilled water 

1,000 c.c. 

Serum (human) 

10 per cent 

The total concentration of peptone in 

the completed B.B.L. thioglycollate 


broth was 2 per cent. Of this amount, 12.5 per cent is phytone and the 
remaining peptone is tryptiease. 

At this point, a variety of media combinations containing the various 
ingredients of the above combined thioglycollate-tomato juice medium were 
tried in order to eliminate nonessential components. 

Colony size on an agar surface and sustained growth were the criteria for 
the effeethuty of these media combinations. 

In the course of this work it was definitely established that serum and 
dextrose were required for sustained growth. 'Therefore, 10 per cent human 
serum, 1 per cent dextrose, and 1.5 per cent agar were used as a basal medium 
to which the separate ingredients of the thioglyeoUate-tomato milk combination 
were added. 
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The addition of phytone to the basal medium, produced a more prolific 
growth of colonies. Upon increasing the concentration of phytone, a definite 
increase in colony size was observed. Optimal growth was obtained with 2 per 
cent phytone in the final medium. The other ingredients were demonstrated as 
unimportant and were therefore abandoned. 

The formulation of the optimal medium is as follows; 


Phytone (B.B.L.) 2 Gm. 

Dextrose 1 Gm. 

Distilled water 90 c.c. 

Serum (human) 10 c.c. 


The phytone and dextrose are dissolved and the medium tubed in 9 c.c. 
amounts. After autoclaving at 15 pounds pressure for fifteen minutes the 
medium is allowed to cool and 1 c.c. of sterile serum is added to each tube. 
The serum is adjusted to pH 6 with N/1 HCl and sterilized by filtration. 
The pH of the final medium varies between 6.1 and 6.5. This medium has 
been given the name P.D.S. medium (phytone, dextrose, serum). The addition 
of 1.5 Gm. of agar to the fluid medium before autoclaving provides a solid 
medium for plate culture. * 

Broth cultures using P.D.S. medium produced heavy growth of the 
gram-positive bacillus in twenty-four hours at 37° C. Subsequent isolations 
of the Doderlein organism from patients witli either a Grade I or Grade II 
flora were readily accomplished with this medium. 

The procedure employed was as follows ; The vaginal swabs were ex- 
pressed into P.D.S. broth medium and incubated for twenty-four hours at 
37° C. After incubation, the gram-positive rods grew profusely, while the 
majority of other vaginal organisms present from a Grade 11 flora were 
either inhibited or killed by the acidity produced by the rapid growth of 
Doderlein ’s bacillus. To isolate the organisms in pure culture, these incubated 
P.D.S. broth cultures were streaked on the P.D.S. agar medium and incubated 
anaerobically for forty-eight hours at 37° C. Isolated colonies were picked 
from the solid medium into P.S.D. broth. Several transfers were carried in 
the broth medium before being seeded into the following stock culture medium. 

The medium devised for maintaining stock cultures was Difco litmus 
miUv medium with 1.5 per cent phytone added. Three hundredths of 1 c.c. of the 
broth culture was seeded into the litmus milk-phytone medium and incubated 
for twenty-four hours at 37° C. and then stored in the refrigerator. Transfers 
were successfully made after three or four weeks storage. 

Cultural Characteristics and Biochemical Reactions 

Cell Morphology. — The gram-positive Doderlein organisms vary in length 
and thickness. They are either straight or curved rods, appearing singly 
or in short and long chains. The ends may be flat or rounded. All forms 
change, depending on the age of the culture and the nature of the culture 
medium. 

The photomicrographs show a resemblance between the vaginal bacilli 
and Lactohacillus acidophilus. Cultures P and H which are gram-positive 
rods occurring singly resemble L. Acidophihis, strain “A.” Whereas, cultures 
W, R, and 9857 appear to be morphologically similar to L. acidophilus, 
strain “M.” 

Colony Morphology. — The colony growth of the Doderlein organism on 
P.D.S. agar medium is punetiform to circular. Isolated colonies are cream 
colored and opaque with a transparent edge. A large mass of colonies appears 
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to have a foamy, wliite surface. 'J'he younger colonies are of a soft con- 
sistency which, upon aging, become .sliglitly fli-y and mealy. In the ])rcscnce 
of serum, the colonies become surrounded by an aerola of turbid agai’. 

Anaerobiosis is neee.ssary for initial cultui-ing of this organi.sm, but after 
several transfers the vaginal bacillus will grow acroljieally. However, I'cduccd 
oxygen tension is recommended for larger colonies and more raj)id growth of 
the adapted strains. 

Several strains of LadohacAllua acidophilus liavc been included in tliis 
study (sec list ol! cultures studied) foi- the ])nrposc oi! determining whether or 
not L. acidophilus colonies can be difl'erentiatcd from Dddei-lein 's bacillas on 
the P.D.S. agar medium, jilorphologically, it is iiniiossilde to distinguish a 
Laciohacillus acidoiAiilus colony from a colony of Doderleiirs bacillus. 

Broth Cultures . — The uninoculated P.D.S. broth medium had a clear 
browni.sh-red colo.r. With the growth of Dodcrlein’s bacillus or L. acidophilus, 
the medium became very tui-bid. There wa.s iio surface growth })rodnced by 
either of these cultures, although a heavy, compact, grayish-white sediment 
developed after 24 hours. Upon aging, lieavy gi’owth was noticeable along 
the sides of the broth tubes. Any odoi- due to tlie bactei-ia was ma.skcd by 
the odor of the ])hytone. 

Litmus Milk Reactions . — Cultures of Dodcrlcin’s bacillus and Lactobacillus 
acidophilus inoculated into Difeo litmus milk gave slow, unrelialtlc reactions. 
However, with the addition of 1.5 per cent phytone to litmus milk, an acid 
curd, complete reduction, and peptonization developed in twmity-four to 
forty-eight hours. The exceptions to this statement were Culture W and 
Lactobacillus acidophilus, strain "A.” These two cultures required nine to 
fourteen days to inuduce a curd, although an acid reaction and complete 
reduction occurred in twenty-four to forty-eight hours. These reactions have 
been found to be consistant and I'cliable in the pi'c.senee of phytone. 


Table III. Comi’auison or Cauisouydu.vi’e Febmext-vtiok Ueactioxs 



CULTrilE 

n 

culture 

9857 

culture 

p 

CULTURE 

\V 

CULTURE 

n 

L. ACID 
4.^.57 

L. ACIR 
“ M ” 

L. ACID 
“A” 

Sorbitol 

- 

- 

— 

+ 

-r 

4- 

X 

X 

Raffinose 

- 

"T 

— 

4- 

4- 

4" 

4- 

4- 

Rhamnose 

- 

— 

— 

4- 

X 

X 

4* 

4* 

Melezitose 

X 

+ 

- 

4- 

4- 

4- 

4- 

4- 

Melibiosc 

+ 


— 

4- 

4- 

X 

4- 

4- 

Galactose 

+ 

4- 


4- 

X 

X 

X 

4- 

Levulose 

+ 

+ 

+ 

4- 

4- 

4- 

4- 

4* 

Mamiite 

- 

- 

+ 

4- 

4- 

4- 

X 

4- 

Maltose 

+ 

X 

+ 

4- 

4- 

4- 

4- 

4* 

Aclonitol 

_ 

- 

- 

4- 

4- 

4- 

4- 

4- 

Cellobiose 

+ 

+ 

+ 

4- 

4* 

X 

4- 

X 

Glycogen 

+ 

+ 


+ 

4- 

4* 

4- 

X 

Arabinose 

+ 

+ 

— 

+ 

4- 

+ 

X 

4* 

Dextrose 

+ 

+ 

4- 

4- 

4- 

4- 

4- 

X 

Trehalose 

+ 

+ 

4- 

4- 

4- 

4- 

4* 

4" 

Lactose 

+ 

+ 

4- 

4- 

4- 

4" 

4* 

4- 

Glycerine 

- 

- 

- 

4- 

4- 

4- 

4- 

4- 

!Mannose 

+ 

+ 

4- 

4- 

X 

4" 

4- 

4* 

Sucrose 

X 

+ 

4- 

4- . 

4- 

4* 

4- 

4- 

X.ylose 

- 

- 

- 

4- 

4- 


4- 

4- 


Carbohydrate Fermentation Reactions. — Doderlein’s bacillus will not grow 
well in ordinary culture media, therefore phytone medium without dextrose 
and with 5 per cent serum was used as a basal medium for fermentation 
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Comparison of Doderlein’s bacillus and related organisms (X 1,200). 

Fig. 1.— Culture P, twenty-four hour P.D.S. broth culture; Fig. 2.— Culture P, twenty- 
tour hour P.D.S. agar culture; Fig. 3. — Culture P,_ one week P.D.S^ agar culture ; Fig. 4. — 



philus "A” ; Fig. 11. — L. acidopliihis 
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reactions. This mixture was known in itself to contain fermentable car- 
bohydrates. However, phytone and serum without added carbohydrate per- 
mitted only a barely visible growth at the bottom of the tube. This growth 
did. not increase on prolonged incubation, whereas, with the addition of 1 per 
cent dextrose, a heavy sediment and turbidity occurred. This turbidity, 
accompanied by a definite lowering of pH, w'as taken as indicative of a positive 
reaction. 

The carbohydrate to be tested Avas prepared m 10 per cent solution and 
sterilized by autoclaving at 15 pounds pressure for fifteen minutes. Tlie 
sterile solution Avas then added aseptically to make a 1 per cent solution in 
the final tubed medium. Tlirce hundredths e.c. of a saline suspension from 
a Avashed tAventy-four hour P.D.S. agar .slant culture Avas pipetted into each 
tube. The results of the carbohj'drate fermentation reactions are .shoAA'n in 
Table III. 

As seen in Table III, L. acidopliilns could not be differentiated from the 
gram-positive bacilli isolated from Culture W and Culture H. The stock 
Culture No. 9857 and the gram-positive luds isolalcd from Cultures R and P 
gaA'e variable reactions AA^liich did not permit any general eonchnsions to be 
draAvn. 

Thermal Death Point of Culture P. — Eight c.e. amounts of P.D.S. broth 
Avere placed in a constant-tem]mrature Avater bath for approximately one- 
half hour to Avarm the tubes to the experimental temperature. Each tube Avas 
then inoculated Avith 0.03 c.c. of a t.AA^enty-four-hour P.D.S. broth culture. 
PolloAAfing inoculation, the tubes Avero immediately returned to the Avater bath. 
At intervals of tAvo, three, four, fiA’C, ten, fifteen, tAventy and thirty minutes, 
the tubes Avere removed and subcultures Avere made by pipetting 0.03 c.c. into 
P.D.S. broth medium Avhieh had been maintained at room temperature.. Both 
sets of tubes, the original cultures remoAmd from the Avater bath and the 
subcultures, AA'ere incubated for one Aveek at 37° C. The experimental 
temperatures ranged from 45° to 74° C. For temperature ranges OA’er 56° C., 
serum Avas added to the tubes after cooling to room temperature. The results 
given in Table IV summarize results for temperatures above 66° C. 

Other Biochemical Reactions. — Such reactions as Indol and hydrogen 
sulfide formation and the Voges-Proskauer reaction Avere unreliable, due to 
masking by the deep red color of the P.D.S. medium. 


Table IA^. Thekaial Death Point fob Temfeuatures Aboa’e GG" C., Cultfre P. 


TEMPERATURE 

MINUTES 

1 2 

3 

4 

5 

10 

15 

20 

30 

66° C. 


+ 

+ 

+ 

+ 

+ 

-f 

+ 

69° C. 

+ 

+ 

+ 

+ 


+ 

+ 

"f 

72° C. 

+ 

+ 


+ 

+ 

+ 

- 

- 

74° C. 

+ 

+ 


+ 

+ 

+ 

- 

- 


Serologic Reactions. — Phy tone-dextrose-serum broth Avas found to be an 
unsuitable medium in Avhich to obtain antigen for agglutination tests. The 
acidity produced by the organism caused a precipitation of the protein material 
in the medium. Repeated Avashings did not sepax’ate all the protein material 
from the bacteria. Furthermore, the antigenic properties of the strains under 
study Avere found not to remain constant on the P.D.S. solid medium. There- 
fore, no clear-cut serologic differentiation could be made betAveen the strains 
of Doderlein’s bacillus and the strains of Lactohocillm acidophilus through 
agglutination tests. 
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Discussion 

Phyton is an enzymatic digest of soy beans, cotton seeds and peanut 
meal. The pH of various lots received in this laboratory varied between 
6.1 to 6.5. Pliytoue contains a considerable amount of fermentable carbohy- 
drates, including hexose sugars. It has an appreciable sulfur content, in- 
cluding cysteine. Hydrogen sulfide reactions are observed with lead acetate 
paper when Ehertliella typhosa is grown in it. Phytone also contains thiamine, 
riboflavin, nicotinic acid, and pantotlienate. Tiie total nitrogen content is 
approximately 9.8 per cent and ash 6.4 per cent.*® 

The P.D.S. medium is a valuable aid for the isolation and maintenance of 
Doderlein’s bacillus. HoAvever, there are indications for a refinement of this 
medium in order to ]jermit reliable serologic and biochemical differentiations 
of the various strains encountered. 

It is of interest to note that the “complete” cliemically defined medium 
of Sprinee and Kupferberg^' did not sustain growth of these gram-positive 
bacilli when serum, dextrose, and Wilson's solubilized liver were added to 
the medium. 

Summary 

1. A fluid medium providing optimal growth of Doderlein’s bacillus 
in mass culture has been developed. 

2. A solid medium has been devised, using the fluid medium as a 
substrate. 

3. A procedure for successful isolation of Doderlein’s bacillus is recorded. 

4. The addition of phytone to Bacto litmus milk is recommended for 
the maintenance of stock cultures. 

5. Doderlein’s bacillus could not be differentiated from Lactohacillus 
acidophilus through carbohydrate fermentation and litmus milk reactions. 

6. The thermal death point for one culture is recorded as 72° C. for 
twenty minutes in the absence of blood serum. 

7. Biochemical and serologic differentiations cannot be made until the 
culture medium is further refined. 
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A COMPARATIVE STUDY OP THE EFFICACY OF CERTAIN DRUGS 
IN PROMOTING EVACUATION OF THE FEMALE BLADDER 
FOLLOWING GYNECOLOGIC OPERATIONS- 

Charles Ltntgen, M.D., Piiilaueia'iha, Pa. 

(From the Department of Ohstetrxes and Gynecology, Division of Gynecology, 
Jefferson Medical College Hospital) 

A NUMBER of studies have been carried out iu recent years involving the 
problem of urinary retcjition after operatio)!. Tlim-apentic agents have 
been made available from time to time with physiologic properties ascribed to 
them that seem difficult to reproduce clinically. Instillation of mcrcurochTome 
solution into the bladder at the time of operation has achieved more prominence 
than any other agent. 

On the Avard service of the Division of Gynecology, Department of Obstet- 
rics and Gynecology at the Jefferson Medical College Hospital, when suggestive 
measures failed to promote spontaneous bladder evacuation, a “bladder laxa- 
tive” was formerly employed. This consisted instilling 30 c.c. of sterile glycerin 
into the distended bladder by catheter, and then Avithdrawing the catheter im- 
mediately. This procedure Avas successful Avith a certain number of patients, 
but the method has more or less fallen into disuse in recent years, although it is 
still employed occasionally. 

The present study Avas undertaken in an effort to determine the efficacy of 
various types of medieatiou designed to decrease the number of catheterizations 
folloAAung gynecologic operations. 

Catheterization after operation or the introduction of an indAvelliug cath- 
eter has definite disadvantages, and any type of therapy that aauII reduce the 
incidence of catheterization or preclude the use of the indAA'elling catheter is 
certainly desirable. 

The array of therapeutic agents used in this connection further emphasizes 
the fact that none of the agents in use is ahvays entirely satisfactory. 

The investigation carried out comprises a comparative study of five series 
of i:)atients, one a control, and four series in AA’liich different medicaments and 
methods Avere used, as folloAvs; 

1. One hundred in AAdiom no medication Avas employed. 

2. One hundred in AA'hom mercurochrome Avas instilled into the l)ladder 
at the time of operation. 

■ 3. One hundred in Avhom acriflavine AAms instilled into the bladder at the 
time of operation. 

4. One hundred in Avhom prostigmine methyl sulfate Avas -injected hypo- 
dermically prior to operation and also after operation. 

5. Twenty-tAVO in AA'hom “Doryl” Avas injected hypodermically after oper- 
ation. 

♦Read at a nmctinR of Uic Pliiladolphia Obstetrical Society, Dec. 4, 1947. 

ni2 
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Fig. C. — Radical repair of rectocele. Transverse laceration of triangular ligament has 
been approximated and redundant fascia of posterior vaginal wall is being jjlicated by smock- 
ing suture to close weakness of walls and to reinforce pelvic floor with fascial planes. 



Fig. 7 . — Radical I'epair of rectocele. The split edges of the fascial planes have been 
approximated and plicated and the levator ani muscles loosely approximated witii cat^t 
sutures. lilucous membranes are approximated with interrupted catgut and skin edges with 
subcuticular stitch of chromic catgut. At completion of operation, rectum dilated manually to 
admit three fingers. 
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were eatheterized. Acriflavine (1 to 1,000) was used initially in a small group 
of the patients in this series, but this seemed to cause a rather marked degree 
of bladder irritability, frequency, and tenesmus. Using a 1 to 2,000 solution 
later on, we had less trouble, although a certain number still developed fre- 
quency and tenesmus. Sixty-one patients of the one hundred patients in this 
series were eatheterized iii tliis group (Table III). 


Table 111. Acriflavine .Series 


TYPE OF OPERATION 

1 NtlMUEIl OP 

1 PATIENTS 

1 NU.MBER 

1 CATIIETERIZEI) 

PER CENT 

CATIIETERIZEI) 

Abcloruinal section 

()() 

oil 

."J.3.0 

Plastic 

22 

10 

72.7 

Plastic and abdominal section 

32 

10 

83..3 

Total 

300 

03 

Gl.O 


Prostigmine Methyl Sulfate Series 

In the fourth series 1 c.c. of a 1 to 1000 solution of prostigmine methyl 
sulfate was injected h 3 'podermieally twelve, six, and throe hours prior to opera- 
tion; 1 c.c. was also injected six, nine, fifteen, and twenty-one hours after opera- 
tion. 

In subdividing these eases we find that 5S.6 per cent of the patients having 
abdominal sections were eatheterized at least once, while 100 per cent of those 
having plastic procedure and 66.6 per cent of those having a plastic and section 
were eatheterized. 


Table IV. Prostigmine Metiiyi. .Sulfate Serie.s 


TYPE OP OPERATION 

NUMBER OF : 

PATIENTS 

NUMBER j 

CATHETEIUZED 

PER CENT 
CATIIETERTZED 

Abdominal section 

75 

44 

58.6 

Plastic 

13 

13 

100.0 

Plastic and abdominal section 

12 

8 

66.6 

Total 

100 

Go 

65.0 


Sixty-five per cent of the hundred patients in this series were eatheterized 
(Table IV). 


“Doryl” Series 

In the final series of patients studied, 1 c.c. Dorvl was used postopera- 
tively by hjqiodermie injection, up.on patients who could not void voluntarily. 

"While no untoward reactions Avere observed in any of the patients in this 
series, Ave were aAvare of some patients aa'Iio had previously- had reactions to the 
drug, and therefore Avere not comfortable about its use. The drug Avas used in 
22 patients aa^io could not void, and it aa^s successful in tAvelve (54.5 per cent). 
We do not feel that the results were sufficiently impressive to Avarrant con- 
tinued use of the drug in a larger number of patients. 

Reference to the composite Table Y Avould indicate that mercuroehrome 
AAms the most effective type of medication used. While only 37.0 per cent of the 
total number were catheteidzed, 70.0 per cent of those having a plastic and ab- 
dominal section required catheterization. Mercuroehrome did not seem to be as 
effective in our series as in Woodruff and Te Linde’s, liOAveAmr. 
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In addition to these serial studies, eystometric studies were performed on 
a group of supposedl^^ normal women (nonoperative cases) before and after the 
use of instillations of mercurochrome, aeriflaviue, and prostigmine methyl sul- 
fate by injection. 

Control Series 

The first group of patients studied were those in whom we did not employ 
any type of medication in an attempt to induce micturition, other than the 
suggestive measures usually employed in trying to aid the patient to void. 
Seventy-seven per cent of this series Avere eatheterized. 


Table I. Control Series 


TYPE OF OPERATION 

NUMBER OP 

PATIENTS 

NUMBER OP 
CATIIETERIZED 

PER CENT 
CATHETERIZED 

Abdominal section 


27 

61.3 

Plastics 

.^0 

27 

90.0 

Plastic and abdominal sections 

26 

23 

88.4 

Total 

100 

77 

77.0 


In analyzing this series we find that 61.3 per cent of those having sections 
were eatheterized at least once, while 90.0 per cent of the plastic cases and 
8S.4 per cent of those having a plastic and section were eatheterized. (Table I.) 

Mercurochrome Series 

The second group studied were those in whom mercurochrome was used. 
Fifteen cubic centimeters of a 0.5 per cent solution of mercurochrome Avere in- 
stilled into the patient’s bladder after catheterization at the time of operation. 


Table II. Mercurochrome Series 


TYPE OP OPERATION 

NUJIBER OP 
PATIENTS 

NUMBER 

CATIIETERIZED 

PER CENT 

CATHETERIZED 

Abdominal section 

56 

14 

25.0 

Plastic 

34 

16 

47.1 

Plastic and abdominal section 

10 

7 

70.0 

Total 

100 

37 

37.0 


_ The highest percentage of catheterizations (70 per cent) Avas among those 
having plastic and sections. Of the plastic procedures alone catheterization 
Avas necessary in 47.1 per cent, Avhile only 25 per cent having abdominal sec- 
tions Avere eatheterized. Thirty se\mn per cent of the entire series in this group 
were eatheterized. Tavo patients in this series developed hematuria, and several 
complained of unusual tenesmus (Table II) . 

AcriflaAdne Series 

In the third series, 15 c.c. of a 1 to 2,000 solution of acriflaAdne Avere instilled 
into the bladder prior to operation, although a 1 to 1,000 solution Avas first used 
for aAvhile. 

Eighty-three and three-tenths per Cent of those having a plastic and section 
Avere eatheterized, and 72.7 per cent of those having plastic procedures only 
Avere eatheterized, and 53 per cent of those having abdominal section alone 
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acknowledged that the phj'.siology ol micturition lias been inlcrlered with, and 
perhaps various factors are involved at different limes. Additional etiologic 
factors frequently mentioned arc: length of operation, tyjie of operation, type 
of anesthc.sia, psyche of pationis, position of patient while atlempting to void, 
postoperative medication, dimini, shed .sensibility of bladder mucosa, vcgalative 
unbalance, lack of parasympathetic and ovcraction of sympathetic nerves. 

Jordan carried out eystometrie studies on dogs using pilocarpine, pituitrin, 
potassium cit.rate and atropine, all of which gave a marked increase in tonus 
except atropine. Pilocarpine was used in the human being in smaller dosage but 
only .slight rise in pressure re.sultcd ; larger doses caused abdominal iiain and pro- 
fuse perspiration. Acetylcholine cau.sed only slight rise in pre.ssuro, while 
potassium acetate given orally in a dilution of 1 to 15 cau.scd a definite rise in 
bladder tonus. Cystometric studies were also performed by riernon, Palmer, 
and McKenna using mccholyl and gynergyn. Both of these drugs caused in- 
creased intraeystie pressure in a different maimer. The effect of mecholyl is 
obtained by causing a para.syinpathclie jireponderance, while gynei’gyn also 
causes parasympathetic ])rcdominence by inhibition of both the motor and in- 
hibitory sympathetic endings. 

Since retention of urine is noted in patients other than those having gyne- 
cologic operations, it would undoubtedly seem that several factors enter into 
the picture, rather than one. On the other hand since retention occurs so much 
more frequently after gynecologic operations, tissue trauma is probably the 
most important single factor. Operative ])rocedurcs of any type, either on the 
vulva, the anterior or posterior vaginal walls, urethra, or cervix are more likely 
to cause retention than abdominal section alone. 

In the course of abdominal section the parasym)9athetic nerves passing over 
the brim of the pelvis can easily be traumatized because of the prominence of 
the sacrum and the proximity of the presaeral plexus. Pressure in this area 
by the operator’s hand and also by packs can be sufficient to alter the physiology 
of these nerves. 

Conclusions 

1. Five series of patients, one a control series, were stu'died in order to 
determine the effect of therapeutic agents in overcoming postoperative bladder 
retention. 

2. Instillation of mercurochromc, 15 c.c. of a 0.5 i)er cent solution, into 
the bladder at the time of operation was found to be most effective. 

3. Cystometrically there was little, if any, change in the intraeystie pressure 
before and after the use of mercurochromc and acriflavine, however, there was 
a slight rise in the ease of the prostigminc. 
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Discussion 

DE. EOBEET A. KIMBEOUGH. — The evaluation of any form of therapy for condi- 
tions which tend to right themselves spontaneously is indeed a difficult-, if not an impossible 
matter. The need for catheterization “at least once” constitutes Dr. Lintgen’s criterion 
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Table V. Composite Chart — Four Series 



PLASTIC AND 

TOTAL 


ABDOMINAL 

PER CENT 

ABDOMINAL SECTION PLASTIC 

SECTION 

CATHETERIZED 


Control series G1.3 per cent 90.0 per cent S8.4 per cent 77.0 per cent 

Mercurochrome series 25.0 -per cent 47.1 per cent 70.0 per cent 37.0 per cent 

Acriflavine series 53.0 per cent 72.7 per cent 83.3 per cent 61.0 per cent 

Prostigmine methyl sulfate 58.6 per cent 100.0 per cent 66.6 per cent 65.0 per cent 

series 


Patients requiring plastic and section as a whole required more catheteriza- 
tions than did those having either plastic operations or abdominal sections, 
while in the abdominal sections alone fewer catheterizations were required than 
in plastic operations alone. 

The series in which prostigmine methyl sulfate was used required the high- 
est percentage of catheterizations in the total series, and there were no com- 
plaints or untoward local or general reactions afterward. 

Acriflavine proved to be too irritating to the bladder mucosa to recom- 
mend its use. If used in stronger concentration than 1 to 2,000 it was uncom- 
fortable. Too great an inference cannot be drawn from the groups having a 
plastic and section, since in each of these there was a relatively small number 
of patients; hence no definite conclusions should be drawn until a larger num- 
ber of patients have been evaluated. 

Discussion of Mode of Action 

It is thought that the mode of action in the use of mercurochrome and also 
with acriflavine is through an irritative action upon the mucous membrane of 
the bladder; prostigmine methyl sulfate, however, acts by stimulating the 
parasympathetic nerves which cause the detrusor musculature to contract and 
the sphincter fibers to relax. Regardless of specific physiologic action, it would 
seem that an increase in bladder tonicity would be reflected in an observation 
of cystic pressure, and with this in mind cystometric studies were carried out 
on some patients with apparently normal bladders, both before and after the 
employment of the medicinal agents previously mentioned. These results were 
somewhat surprising, for they did not coincide with our clinical experience. 

Jn five cystometric examinations made on such patients before and after 
the instillation of mercurochrome (15 c.c. of 0.5 per cent solution) there was 
practically no change observed in the intra cystic pressure after the instillation 
of mercurochrome, from that noted beforehand. 

^ Using acriflavine (1 to 2,000 solution) proved results similar to those noted 
with mercurochrome. 

We were surprised, however, in the use of prostigmine methyl sulfate 
(1 to 4,000 solution) given hypodermically one hour and two hours prior to 
the test, for in this instance constant, but not marked rise in intracystie pressure 
was noted. 

These tests were made with a simple water manometei’, and the recordings 
were expressed in centimeters of water and the findings for the normal intra- 
cystic pressure were similar to those reported bv IMeLellan, namely, 1 to 8-15 
cm. of water. 

^ The causative factor in the postoperative retention of urine in gynecologic 
patients has been attributed grossly to trauma of the adjacent tissues. This is 
undoubtedly true to some extent, even though patients with other than pelvic 
operations frequently have retention of urine. Nevertheless, it is generally 
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indebted to Dr. Lintgen for bringing this recent work of his to our attention as a corrolary 
to liis work in the past, and we have profited by the presentation and discussion. 

DR. LINTGEN (Closing). — To answer Dr. Kimbrough’s question about "Doryl.” AVc 
did not have any adverse reactions, but we discontinued its use because of the unfavorable 
newspaper jniblicity about cases in which Doryl was used intravenously and .several patients 
died. We discontinued using it at that time, and we have not used it since. Tidal drainage 
we do use and like it very much. Regarding Dr. Eetterman’s question on early ambulation: 
this study was done prior to the time early ambulation was initiated, but I feel sure early 
ambulation will make patients void much more quickly after operation. These studies indicate 
that none of the drugs arc too good, and as a result most of us at .TelTerson Hospital use 
an indwelling catheter, especially for plastic cases, and practically in all of the sections. Some 
of us still use mercurochrome, but have abandoned the use of the other drugs. 
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of inadequate bladder function in this study. It would be interesting to liave a furllier 
breakdown as to the number of catbctcrizations required in each group and the length of 
time over which catheterization was necessary. Prom his studies it would appear that the 
use of 15 c.c. of per cent solution of mercurochrome is superior to the other methods 
which he has utilized. In our hands instillation of any solution proved so disappointing that 
for the past several years we have utilized an indwelling catheter for twmnty-four hours in 
simple cases, and for forty-eight hours in extensive plastic operations and in cases of total 
hysterectomy. It is my belief that the bladder, postoperatively, causes little concern except 
in those cases which have been subjected to a repair of the anterior vaginal wall. The 
slow return of normal bladder function is i)robabl.y due to relativel}" poor hemostasis in 
anterior colporrhaphy. The bleeding usually comes from the sulcvrs vmderneath the descending 
pubic ramus where it is almost impossible to ligate every small vein. A small organized 
hematoma beneath the bladder neck probablj' interferes considerably with sphincteric function. 
It is suggested, therefore, we attempt to secure as near absolute hemostasis as possible before 
closure of the anterior vaginal wall. 

When Dr. Lintgen closes the discussion I would like to know more about “Doryl, ” 
particularly the rationale of its use. I would like also to know what his experience has 
been with tidal drainage of the bladder which does not begin to function within a ferv days. 
On several occasions we have found the results of this method most gratifying. And, was 
there any less tendency toward retention after ])atients started to void, with one preparation 
or another*? 

DR. MARY D. PETTIT. — I would like to ask if there has been any diiference in the 
ambulation time operative during the study. Dr. Scheffey brought out this point and we 
also have found our recent tendency to earlier ambulation has reduced the number of 
catheterizations markedly. I would like to say that at the beginning of the war period 
at the Albany Hospital mercurochrome was used routinely postoperatively in bladders. Dur- 
ing the latter part of the war period I was not there and I do not know the exact statistical 
reasons why they stopped using it. I do know that tireve was much tenesmus and hematuria 
and those were two reasons for the discontinuance of the procedure as a routine. . 

DR. LEWIS C. SCHEPPEY. — Dr. Lintgen has shown great interest in this subject 
which ho has pursued assiduously for many years by studying the behavior of the bladder 
both with respect to postoperative infection and to voluntary urination after gynecologic 
operations. I know that his ^lersistent and meticulous study in these patients has been 
demonstrated in the careful tables that he has presented. It would seem from this study, 
as Dr. Kimbrough has said, that mercurochrome w-as the most effective of the agents used. 
That brings up the question as to how often and how consistently continuous drainage should 
bo employed following gynecologic operations. Over a period of years one acquires certain 
beliefs, or rather certain peculiarities of action. One of the things that has found favor 
with me has been continuous drainage with intermittent irrigation (“Y” set), rather than 
with an indwelling' catheter alone, although rve now have the improved Foley catheter which 
is more suitable than the mushroom catheter for this purpose. When the nursing problem 
is difficult, continuous drainage for several days may be the better plan. However, wlien 
ue have operated to correct cases of incontinence, and when a patient has not been able to 
hold her urine, continuous drainage may cause a certain amount of paresis of the bladder 
and uiethia and we may thus contribute to the defeat of our procedure. My own practice, 
after operating upon patients with distressing incontinence by' the plication method, is to 
have been relieved by single catheterizations, for there is an excellent ps3'Chological effect 
upon a woman who has been losing her urine for several years when she finds that she cannot 
urinate at all by herself. 

DE. SCHEPPEY. — I wonder whether the increasing tendency toward earl 3 ' ambulation 
will not further voluntar 3 ’' voiding in these eases, although I do not like to allow a patient 
out of bod in two or three da 3 -s after an extensive plastic procedure. I think that wo are 
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0.003 per cent, wliieli -would repro.sent llie approximate incidence of 
simultaneous intrauterine and extrauterine pregnancy in all pregnancie.s. The 
incidence at the Mayo Clinic has been two cases in 13,527 deliveries, or 0.015 
per cent. 


Eeview of Case Eeports in the Literat-ure Since 1935 

For the ])Ui-]3ose of revic-w for this ])a])er, avc studied the case repoi-ts 
Avhich have appeared in the lilorature from Jan. 1, 1935, through February, 
1947. During this time, seventy cases have been reported,’’ including 
the two we arc reporting herewith. One of the seventy cases was that of a 
lithopedion which the patient carried for twenty-six years," leaving sixty- 
nine cases of simultaneous intrauterine and extrauterine pregnancy which wc 
studied, including the two wc nve reporting. Among these eases, there were 
some noteworthy facts. One of the pregnancies occurred in the ovary-” and 
one was an interstitial oetoi)ic pregnancy for rvhich a hysterectomy was 
performed.”” In two cases, the authors noted the existence of two corpora 
lutea of pregnancy,””’ indicating that, in these ])aticnls, there was a possibility 
of coexistent pregnancies. In sixty-two recorded instances, the right Fallo])ian 
tube was involved twenty-nine times, and the left Fallopian tube, thirty-three 
times. At the time of operation, the uterus was Jiotcd to be enlarged in 
thirty-seven patients; silence on the part of the surgeon does not mean that 
the uterus was not enlarged, for the uterus normally enlarges in the presence of 
an ectopic pregnancy. One ])alicnt had a mummified seven months’ fetus 
which was obstructing the birth passage during labor. This was found when 
cesarean section was performed to deliver the live twin.-*® 

In the past, this condition has been considered to occur in the older age 
group.”- Generally, wc found this to be true. Of the sixty-nine patients 
included in our study, twelve (17.4 per cent) were under twenty-six years of 
age, twenty-one (30.4 per cent) were twenty-six to thirty years of age, seven- 
teen (24.6 per cent) were thirt 3 ’--one to thirty-five 3 ’ears of age, fourteen 
(20.3 per cent) were thirty-six to forty 3'cai's of age, one was over forty 
j'ears of age and the age of four patients (5.8 per cent) was unknown. Fiftj^- 
three patients (76.8 per cent) were tAvent.y-six .years of age or over. 

The maternal raortalitj’ rate has been considered high. In 1940, the 
mortality rate for cases up to that time rvas 19 per cent.” In the group of 
cases Ave studied, Avhich Avere reported from 1935 to the present, there Avas 
a report of one maternal death in sixty-nine eases, a rate of 1.4 per cent. 

Heterotopic pregnane^’- occurs Avith greater fretiuenc.y in the multipara than 
in the Avoman AS’ho has not had children. In our series, • forty-eight patients 
(70 per cent) Avere multiparas, ten (14 per cent) Avere primiparas and in 
eleven cases (16 per cent) the pai’ity Avas not knoAA'n. 

In fifty-four eases, the average duration of extrauterine pregnancy Avas 
estimated to be 7.7 AA’eeks. Six cases AA’cre not included in this estimation 
because the pregnancy had continued .so far beyond the first trimester that 
their inclusion Avould have oAmrbalanced the estimate, and, in nine other eases, 
the duration of the ectopic pregnancy could not be estimated. 

Of the six cases Avhich Avere not included in the estimation of average 
duration of ])regnancy, in four, the ectopin pregnancy reached term. In 
these four eases, tAvo of the infants Ihmd,”’’ one died in the abdomen” and one 
died after transabdominal delivery.”” The fifth patient Avas operated on at 
seven and a half months’ gestation and both fetuses died.”’ The sixth patient 
was delivered of a live baby by cesarean section when the birth canal Avas 
found, to be obstructed bj’’ a mummified seven months’ ectopic fetus.^® Of the 
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S imultaneous ectopic and intrauterine pregnanej" is a comparatively 
uncommon condition of more than usual interest. The condition is suf- 
ficiently engaging to have arrested the attention of a few authors and to have 
been the subject of some excellent reviews. Tlie purpose of this paper is to 
review clinically the eases which have been reiiorted since 1935, to arrive at 
the approximate total number of cases which are known to date, since many of 
the earlier case reports are incomplete, and to report the cases which have been 
seen at the Mayo Clinic. 

Incidence 

The total number of cases reported through 1938 was 353, according to 
Ludwig.^ This total was decided upon by him through a study of previous 
compilations of Gemmell and Murray, = Mathieu,^ Novak, and Bland and 
associates,'' and by adding seventeen cases which he found reported in the 
literature, plus three of his own. Since 1938, other authors®’ ^ have studied 
the literature and discovered several cases which were previously not included in 
the totals. Mitra,® in 1940, reported on seventeen eases and Sloat and Peterson,’’ 
in 1938, reported on sixteen, including their own; however, since it was found 
that some of these had been reported on by other v'riters also, j\Iitra actually 
added four new cases, including his own, and Sloat and Peterson added eight 
new eases, thus giving a total of 365. We were able to find thirty-one . cases, 
including our own, which had not been included in previous compilations.®'®^ 
The sum total of cases to date, therefore, seems to be 396, including Ludwig’s 
353, Mitra’s four, Sloat and Peterson’s eight and our thirty-one. Plowever, 
from this grand total of cases we feel that at least one case should be sub- 
tracted, for reference to the original work cited showed that the eondition was 
not present (Marta®®) ; therefore, the total nuinber of cases is probably 395. 

The term “simultaneous intrauterine and extrauterine” pregnancy as used 
herein refers to impregnation of the ectopic and uterine ova within a short 
time of each other. Faxon®® expressed the belief tliat, of approximately 250 
eases, 10 per cent represented an intrauterine iiregnaney superimposed upon 
an ectopic pregnancy that had occurred one month to several years previously. 
The majority of these cases represented twin pregnancy with one ovum 
implanting ectopically and the other entopically.’’^ The incidence of twins has 
been given as about 1.12 per cent of all births and fraternal-twin pregnancy 
occurs in about 75 per cent of cases of twins. Thus, the expected incidence 
of fraternal-twin pregnancy would be approximately 0.8 per cent of all 
pregnancies, and we can infer, then, that the expected incidence of simultaneous 
intrauterine and extrauterine pregnancy, calculated on this basis, would be 
about 0.8 per cent of all ectopic pregnancies, or 1 in 125. Martin and Meyer®’ 
gave the incidence one in 105. Furthermore, if the incidence of ectopic 
pregnancy is 0.37 per cent of all pregnancies and the incidence of simultaneous 
intrauterine and extrauterine pregnancy is 0.8 per cent of all ectopic preg- 
nancies, then 0.37 per cent multiplied by 0.8 per cent gives a value of about 
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The blood pressure was 94 systolic and 64 diasfolic, expressed in millimeters of mer- 
cury. A systolic murmur was heard over the entire precordium. Numerous rfilcs were heard 
at the base of the left lung and vocal fremitus wiis decreased. The abdomen was distended 
and no peristaltic sounds could be heard. The upper part of the abdomen was slightly tender, 
the lower part was very tender bilaterally and the muscles were rigid. There was marked re- 
bound tenderness of the lower part of the abdominal wall. Pelvic examination revealed that 
tho cervix was large and softened. The uterus could not be outlined because of pain. Pain 
was elicited by moving the cervix and there was tenderness in both fornices. 

A catlicterized specimen of urine was taken. The specific gravity was .1.021 and the re- 
action was alkaline. There were occasional erythrocytes and leucocytes. The hemoglobin con- 
centration was 11.6 Gin. per 100 c.c. of blood and tho leucocyte count was 11,100 per c.mm. of 
blood. Tho dilferential leucocyte distribution was lymphocytes 18 per cent, monocytes 4 per 
cent, neutrophils 77 per cent and eosinophils 1 per cent. The sedimentation rate was 63 mni. 
in ono hour. Cultures of material taken from the cervical and urethral ostia were negative 
for Neisscrian organisms. 

It was decided that the patient had an acute abdominal condition requiring surgical 
exploration, possibly a degenerating fibroid, and forty-eight hours from the time of admission 
she was operated on. 

IVith the patient under nitrous oxide and ether anesthesia, a primary midline incision 
was made in the abdomen. Apxiroximately 150 c.c. of blood in the abdomen had escaped from 
tho fimbriated end of the the left Fallopian tube, d'his tube was the site of an unruptured 
ectopic pregnancy. Tho condition of the ovaries and the size of the uterus were not noted. 
Bilateral salpingectomy was done at the patient’s request. Uterine retroversion and prolapse 
were corrected by a Gilliam type of suspension. 

Tho qjathologist ’s finding was chronic salpingitis in the right Fallopian tube and ectopic 
pregnancy in the left. 

The patient was dismissed from the hospital on the tenth postoperative day. Five days 
later, at the time of dismissal from the clinic, the cervix was still soft and the uterus was 
anteverted. 

Three months later the patient registered at the prenatal clinic. The size of the uterus 
was that of a four months’ gestation. The result of a Friedman test was reported as positive. 
After an uneventful prenatal course, the patient delivered spontaneously a full-term male 
child. 

Case 2. — A 34-year-old white woman was first seen at her home on June 5, 1946, because 
of pain in the right lower quadrant. The pain had begun five days before she asked for help. 
It was mild at first but became severe and cramping. The patient had what was described . 
as a scant menstruation for two days, which accompanied the pain. During the day on which 
she was seen, she had experienced severe right lower quadrant pain which extended down her 
thigh and forced her to stop working. The next day she was admitted to the hospital after 
having spent a quiet night, but before admission the same pain had recurred. 

The patient stated that her menstrual periods had always been regular, but that she 
had had none for two months before admission to the hospital. She was gravida i, para 0. 
She had had pulmonary tuberculosis and her appendix had been removed eight years prior 
to admission. 

Tho blood pressure was 125 systolic and 75 diastolic. The pulse rate was 96 per minute, 
and the temperature was 99.8° F. Pelvic examination revealed oozing of blood from the ex- 
ternal cermcal os and tenderness when the cervix was lifted. The adnexal regions were some- 
what tender. 

The specific gravity of the urine was 1.020 and the reaction was acid. There was grade 1 
albuminuria (on the basis of 1 to 4 in which 1 represents the least and 4 the most severe 
condition) and a slight amount of reducing substances was present in the urine. The con- 
centration of hemoglobin was 10.6 Gm. per 100 c.c. of blood and the leucocyte count was 8,600 
per c.mm. Cultures taken from the cervix and urethra were negative for Neisseria gonor- 
rhoeae. The result of the Friedman test was reported as positive. 
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six corresponding intrauterine pregnancies, in three the patient went to 
term,=^> in the fourth the patient aborted in the first trimester'^'* ; in the 
fifth, the patient had an ectopic pregnancy and was operated on at seven and a 
half months’ gestation and the twin fetuses died.^^ The sixth patient was 
delivered of the intrauterine fetus by cesarean section Avhen the birth canal 
was found to be obstructed by a seven months’ mummified ectopic fetus.^® 

The time elapsing from the last menstrual period to the onset of symptoms 
for which an operation was done varied from four to eighteen weeks in forty- 
eight patients, with an average of 8.7 weeks. 

The rate of survival of the intrauterine fetuses was very satisfactory. 
In twenty-nine patients, the fetus in the uterus reached a viable age.^- 
iG-19, 21-25, 27-31, 33, 3G, 30, 40, 42, 48, - 10 , 51, C5, OG othei* haud, twent 3 ^-nine 

patients did not retain the intrauterine fetus ; 

44-47, GO, 52-54, 5G, 58, 01, 02 howevei’, ill fourtceii of these, the intrauterine pregnancy 
was disturbed before discovery of the ectopic pregnancy, either by spontaneous 
abortion, curettage, hysterectomy, or injuiy, as occurred in one case in which 
the fetus was killed when the mother was kicked by a horse’- 
47, 52,58,. other fifteen patients lost the intrauterine fetus after discoveiy 
of the ectopic p^egnanc 3 ^ In eleven cases, the outcome of the intrauterine 
pregnancj’’ could not be determined. The possible fetal survival rate after 
termination of the ectopic pregnanej’- was, therefore, twent.v-nine out of forty- 
four (65.9 per cent). 

The preoperative diagnosis was correctlj'- made six times in sixty-nine 
cases.’’ 2’’ In these six cases, however, two patients first had had 

spontaneous abortions’’ and, in one, fetal death from external trauma 
occurred before the ectopic pregnanej'- was diagnosed.-’ Correct preoperative 
diagnosis, therefore, occurred three times in sixty-nine cases (4.3 per cent). 
Even after the abdomen was opened, in sixty-three cases, the diagnosis of 
coexistent intrauterine pregnancy was made and recorded in onty twenty cases. 

1, G, 10, 11, 10, 20, 21, 20, 31, 30, 37, 30, 41, 44, 40, 48, 50, D3, G2 TllG loW illCiclGriCG 

, of accurate operative diagnosis is perhaps explained both bj' the infrequent 
occurrence of this condition and by the fact that enlargement of the uterus 
frequentty occurs during an ectopic pregnanej'^ Wlien ectopic pregnanej' is 
found the surgeon is not likelj' to think of a coexisting intrauterine pregnanej'. 

As indicated above, six patients ’ did not have sufficient sj'mptoms f or 
surgical exploration and, of these six, in four the ectopic fetuses reached 
term, in one it reached seven and one-half months’ gestation, and in one a 
mummified ectopic fetus was found at seven months’ gestation. 

I 

Report of Cases 


Case 1. — A 29-year-old ivliite woTnan was admitted to the hospital complaining of gen- 
eralized abdominal pain, which had begun two weeks prior to admission. Three weeks before 
admission, at the time when a menstrual flow should have occurred, tlie patient had abdominal 
cramps and backache which lasted for three days and then ceased. No menstrual flow de- 
veloped. During the succeeding week the patient liad no complaints; then, two weeks before 
admission, low bilateral abdominal pain, which was worse on the left side, developed. The 
pain continued to become progressively more severe, and, at the time of admission, she had 
generalized abdominal pain. The patient had vomited from one to three times daily for two 
days. The last bowel movement had occurred two days prior to admission and the stool was 
black, but tlie patient had been taking .some medicine for ‘ ‘ gas, ■' ’ whieli she had passed freely 
until two days before being seen. 

Tlie patient had been treated for Neisserian infection in 1937. She had had two living 
children, followed by three spontaneous abortions which occurred at about three montlis ’ 
gestation. Tlie last regular menstrual period was two and one-half months prior to admission. 
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PATHOLOGICAli REPORTS OK TISSUE KXA MINKI) NUMIiKK 

Cervicitis ' ~~ 2W 

Fibrosis uteri or ulerine vascular cliauges 08 

Leiomyomas ;j7 

Hyperplastic endometritis rvitli polyps 25 

Endometriosis ' 8 

Fibroma of ovary 3 

Carcinoma of cervix (early) 3 

Carcinoma of fundus uteri ] 


cinoiTia of tlic cervix died three years after operation even after curative doses 
of radium and x-ray treatment liad been carried out. 

Tiie anestJmsia u.sed was 270 .spinals with the majority of these associated 
with Pentothal analgesia. Tlie only disagreeable reaction from the anesthesia 
was in five cases of spinal anesthesia in which headache appeared, but all eases 
cleared up in five days with lowering of the head, sedation, and daily do.ses 
intramuscularly of nicotinic acid (100 mg.). 

The follow-up results in this .series fi-om’ six months lo 1en yeai-s: 

Good: 2.30 ca.ses — 76.6 per cent 

Satisfactorj' 45 case.s — 35.0 per cent 

Poor: 25 case.s — 8.3 per cent 

Of the twenty-five patients having poor re.sults, there were only six who had 
urgency incontinence. There were eight having slight recuj’renee of cyslocele 
from two to five years after operation, most of them without .symptoms. The 
remainder had subjective symptoms of backache, pelvic pain or fullness, and 
some dyspareunia, all referable to the pelvie struetures. The average age of 
the patients with poor results was over 42 years; only twm ol’ the twenty-five 
patients w'ere under 40 years of age. 

The two patients uith complications of pneumonia were over 44 years of 
age and the eight with recurrence oT cy.stocele were over 40 yeaj-s of age and 
had had long duration of .symptoms. 


Comment 


It seems evident that the older the individual and the longer the din-alion 
of the pathology, the lower the chance of com])]ete cine. Therefore, cystoceles 
and rectoeeles and the associated pelvic pathology should be anatomically cor- 
rected soon after the completion of the family or about 40 years of age, so that 
the mother can be .spared the long years of debilitating .symptoms, and have more 
assurance of complete cure and be better able to a.ssume properly her re-sponsi- 
bilities of middle life. 

Summary 


1. An analysis of 300 cases of anterior and posterior colpomiiaphy with 
associated pathology is presented. 

2 From pelvic relaxation to complete prolapse, the process is essentially 


he .same, varying only in degree. 

3 Cystoceles and rectoeeles are direct traumatic hernias and should be so 
considered and repaired, with the .same meticulous anatomical care as hennas 

in other locations. 
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Over a period of five days, the patient continued to have mild, cramping, abdominal p'ain 
with some spotting of blood. She then experienced some pain in the region of the right 
shoulder and in the right adnexal region when examined bimanually. ' It was thought, after 
examination with the patient under anesthesia, that ectopic pregnancy existed on the right 
side, although no definite mass but only some thickening in the right adnexal region was 
noted. 

At abdominal exploration, the lumen of the right Fallopian tube, at its middle portion, 
was found to be the site of an unruptured ectopic pregnancy and the tube was removed. About 
100 c.c. of old, clotted blood was present in the pelvic cavity. The uterus was enlarged to a 
size consistent with that at two and one-half months’ pregnancy and it was believed to be 
the site of another pregnancy. 

One month later the patient was admitted to the prenatal clinic and an intrauterine 
pregTiancy of three months’ duration was present. After an nneventful prenatal course and 
after a labor in which the first stage lasted thirty-one hours and the second stage one hour, 
the patient was delivered of a full-term, living, female infant. 

Discussion 

The most significant point we encountered in our study of simultaneous 
intrauterine and extrauterine pregnancy was the drop in the maternal fatality 
rate from an over-all figure of 19 per cent to one of 1.4 per cent, which is 
compatible with a more modern concept of surgical risk. The lower rate is, of 
course, due to earlier diagnosis of the ectopic condition, earlier operation, and 
replacement of the blood and fluid loss. The replacement of blood promptly is 
the largest single recent factor in the reduction of fatality rates since everyone 
has agreed for years that the only treatment for ectopic pregnancies is early 
operation. 

There was but one maternal death in the series since 1935, and, for this 
reason, we felt that the added complication of an intrauterine pregnancy did 
not appreciably increase the surgical risk. This death occurred after a two- 
day labor and cesarean section, at which a mummified fetus was found ob- 
structing the birth canal. Death was attributed to a combination of maternal 
exhaustion, blood loss, and peritonitis. 

The survival rate of the intrauterine fetuses is also of interest. Twenty- 
nine living children were delivered from the sixty-eight surviving patients. 
Since the outcome of the pregnancy is not mentioned in eleven cases and 
since, in fourteen, the intrauterine pregnancy was terminated before or* at 
operation, the occurrence of twenty-nine live births out of a possible forty- 
three is remarkable. 

The diagnosis was correctly made preoperatively six times in the group 
of sixty-nine eases, but in three, abortion of the intrauterine fetus before 
operation made the diagnosis easier. The diagnosis depends, of course, on 
evidence for an intrauterine, as well as an extrauterine, pregnancy. If a 
patient gives a history of a previous ectopic pregnancy, it is an added point 
£or the possibility of a second one ; chiefly, however, the history reveals the 
possibilitj'- of conception, as evidenced by a period of amenorrhea lasting a few 
days to several weeks, followed by a period of irregular spotting. If the 
spotting is due to air ectopic pregnancy the blood is often dark and viscous. 
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wliilc tlie bleeding from an aborting intrantei’ine ])regnancy is usually heavier 
and the blood Is a brighter red. If there is an excess of vaginal bleeding plus 
signs of peritoneal irritation, a simultaneous intrauterine and extrauterine 
pregnancy can at least be sus])eetcd. 

The indefinite signs of early pregnancy are most often conspicuous by 
their absence. Morning nausea, tingling of the lu-easts, increased pigmentation 
and cyanosis of the vaginal mucosa arc helpful, if present. The cervix softens 
early and this sign is suggestive of prcgaiancy. Enlargement of the uterus 
occurs with either an eeto])ic or an intrauterine pregnancy and, if the enlarge- 
ment is marked, then the possibility of cocxistiiig intrauterine pregnancy .should 
be suspected. 

The presence of pelvic pain is very helpful. Such pain generally begins 
•when internal bleeding starts. The overwhelming ])ai7i, with collapse, shock 
and so forth, of the complete rupture of a tube with massive intra-abdominal 
hemorrhage is not being stressed, as in these cases, the evidence that an intra- 
abdominal calamity has occurred is so apparent that the diagnosis should 
be made at once. The cases in which the condition starts as just a little 
intra-abdominal bleeding, the types of tubal abortion in which the products 
of conception are loosened but still in the tube, are the ones in which the 
possibility of diagnosis is offered before, a catastrophe occurs. In this group, 
the pain is irsually in one side o-r the other and is colicky at the beginning. 
This is followed by a dull, aching type of pain as a small amount of blood 
begins to collect in the peritoneal cavity. This blood, gravitating into the 
cul-de-sac, often causes painful defecation, which is a most helpful symptom. 

The physical findings of a tender mass in one fornix and possibly a fullness 
and tenderness in the cul-de-sac are indicative of ectopic pregnancy. 

However, even at operation, the diagnosis of simultaneous intrauterine 
and extrauterine pregnancy is not easy and in only twenty jiatients was it made 
by the surgeon. The enlargement that the uterus undergoes with ectopic 
pregnancy is sufficiently great that, unless the enlargement is marked, the 
surgeon closes the abdomen without suspecting the presence of the coexisting 
intrauterine fetus. A second sign that is excellent for double pregnancies, 
when it occurs, is the presence of two corpora lutea in the ovaries, indicating 
the possibility of two conceptions. 

The treatment of these patients is that of any patient with an ectopic 
pregnancy, namely, early exploration. If an intrauterine pregnancy is also 
found, the patient can be given veiy definite hope of bearing a living child. 

Summary and Conclusions 

According to our study, the number of reported eases of simultaneous 
ectopic and intrauterine pregnancy, including our own, is approximately 395. 

The maternal fatality rate in the cases encountered in the last eleven years 
compares favorably with that in cases of single ectopic pregnancy and, there- 
fore, the added complication of the intrauterine pregnancy does not seem to 
increase the risk to the mother. 
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Of tlie sixty-nine patients referred to in tlie reports made in the last 
eleven years, twenty -nine were known to have delivered living children and only 
fifteen were known to have- experienced termination of the intrauterine preg- 
nancy after surgical treatment for tlie ectopic pregnancy. 

Although we cannot often expect to malce the diagnosis of double pregnancy 
in early cases, we should certainly be able, it seems, to make the diagnosis at 
the time of operation in more than twenty out of sixty-three cases. 

In our two cases reported herein, the patients were delivered of normal 
full-term children several months after undergoiiig operation for ectopic 
pregnancy. 
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HABITUAL ABORTION 
A Pathologic Analysis of 100 Oases 

Roscoe L. Wall, Jr., M.D., and Arthur T. Hertig, M.D., Boston, Mass. 

(From the Bosto^i Lying-in Hospital, and the Departments of Obstetrics and Pathology, 

Harvard Medical School) 

T he literature regarding habitual abortion is voluminous but comparatively 
few large series of cases have been reported. Moreover, most reports have 
dealt more with therapeutics than with ])athogenesis. This study was under- 
taken, therefore, in the hope tliat a j^urely pathologic analysis of a co'mparatively 
large series of habitual abortions might afford valuable information for both 
the clinician and the pathologist. More particularly, it was desired to ascertain 
how often there was a common etiology in the successive abortions of a given 
patient. 

Material 

The material on which this study is based was collected from the pathologic 
records of the Boston Lying-in Hospital over a fifteen-year period (July, 1931, 
to July, 1946). The criteria used in selecting cases are as follows: Habitual 
abortion was considered to be a condition in which a woman has had two or 
more consecutive abortions before the twenty-eighth week of gestation. Each 
of these consecutive abortions must have been examined in the Boston Lying- 
in Pathology Laboratory, according to a standardized routine method of 
examination. Through the years, the method employed has been that first 
described by Mall and Meyer^ with slight modificatioiis, as discussed by Hertig 
and Edmonds.^ 

There was material from 123 patients which fulfilled these criteria. 
Further analj^sis revealed that, in twenty instances, either the history or the 
material submitted was inadequate for complete pathologic analysis. Three 
more cases Avere discarded because one of the tAVo consecutive abortions in 
each case had been an ectopic pregnancy. There remain 100 patients Avith 
relatively complete clinical and pathologic records Avhich form the basis of this 
study. 

Results 

The 100 patients selected according to the aboAm criteria had a total of 
220 abortions or 2.2 consecutive abortions per patient. There are 82 patients 
Avho have had two consecutive abortions, 16 Avho have had three, and 2 Avho have 
had four. 

HaMtual Aborters Without Common Etiology. — Thei’e are 42 patients 
in this group, representing 42 per cent of the series. Most of these patients 
had definite etiologies established for each of their abortions. There are, 
however, a small number of patients in AAdiom a definite cause could not be 
ascribed for eAmry abortion. In some of these abortions, the only pathology 
found Avas a grossly normal but macerated fetus. In others, a definite etiology 
could not be foiind because the material submitted from one abortion Avas 
insufiieient for accurate diagnosis. The distribution of etiologies in this 
group Avas not statistically significant. 
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Hahitual Aborters With Common Etiology. — There are 58 patients, or 58 
per cent of the series, in this important group. The etiology for each specimen 
has been classified according to the method devised by Hertig and Livingstone® 
for their study of spontaneous abortions. Abortions with more than one 
possible etiologic factor have been classified according to the most significant 
pathologj’^ present. The distrilDution of repeated etiologies is shown in Table I. 


TABLr I. iSrUJIBER OF PATIENTS WITH HABITUAE ABORTIONS REPEATING THE SAME ETIOLOGY 


TWO 1 

SPECIMENS 

THREE 

SPECIMENS 

FOUR 

SPECIMENS 

TOTAL 

PER CENT 

A. Ovular Factors 





(43 cases) 





1. Pathologic ova 

33 

3 

0 

30 

2. Fetal anomalies 

1 

1 

0 

2 

3. Placental anomalies 

4 

0 

1 

5 

B. Maternal Factors 





(15 cases) 





1. Uterine abnormalities 

7 

1 

0 

S' 

2. Inflammatory conditions 

2 

1 

0 

3 

3. Miscellaneous 

2 

O 

0 

4 


Group A.. Ovular Factors . — 

1. Pathologic ova-: The only departure in this group from the • classical 
types of jVIall and iMeyer^ is the exclusion of grossly normal macerated featuses 
vuthout evident etiology for the abortion. The pathologic or “blighted” o\'um 
constitutes by far the largest group with common etiology. Thirty-six patients, 
representing 36 per cent of the total series or 62 per cent of the habitual 
abortions with common etiology, had pathologic ova. Twenty-seven of thase 
had various types, nine having the same tjp>e of pathologic o^^lm in each 
abortion. 

JSxampIe (S-3G-1187) : Past obstetric liistorj- revealed one normal full-term deliverj*. 
Her second and tliird pregnancies each terminated in the abortion of a Group III hydatid 
mole (Hertig classification). 4 This patient not only repeated a hydatidiform mole (a 
pathologic ovum in the strictest sense of the word) in both abortions but also presented 
the same type histologically in both cases.^ 

2. Fetal Anomalies . — Two of our 100 cases, or 3.45 per cent of the 58 
patients repeating the same etiology, were apparently due to fetal anomalies. 

Example (S-39-33S) : The first examined abortion of this S-l-year-old para O, gravida 
I revealed an anencephaRc monster of twenty-six weeks' gestational age. Nineteen months 
later she aborted a second anencephalic monster of the same gestational age. Her third 
pregnancy nine months after this resulted in another anencephalic monster aborted at 9 
weeks' gestational age. 

3. Placental Anomalies . — This group involved 5 of our 100 eases, or 8.62 
per cent of the 58 repeating the same etiology. Table II lists the types of 
placental anomaly found in the twelve abortions of these five patients. 

It will be seen that premature separation is the most common type among 
these patients. The only patient repeating the same type of placental pathology 
in two consecutively' examined abortions had premature separation. The other 
four patients had combinations of different types of placental anomalies. One 
of these, having four consecutively examined specimens, serves as an excellent 
example of this group. 

*We also have the records from another hospital (not included in our series) of a 
patient who developed three moles consecutively. 







Volume 56 
Number 6 


HABITUAL ABOETIOH 


1129 


Table II. Types op Placental ANOJiAiiY 


Premature separation of the placenta 5 

Placenta circumvallata 3 

Hj'poplasia of the placenta 2 

Placenta memhranacea 1 

Breus’ mole (subchorionic tuberous hematoma) 1 


Example (S-36-579) ; Past obstetric history revealed a normal full-term delivery of 
her first pregnancy. A premature, seven months’, otherwise uncomplicated delivery followed. 
Her next pregnancy resulted in the abortion of a normal fetus with a complete cireumvallate 
placenta. Three succeeding pregnancies and abortions revealed in their respective order — a 
normal fetus accompanied by placenta circumvallata; a normal fetus with premature 
separation of the placenta and questionable low implantation; and lastly, a normal fetus 
in the presence of a complete cireumvallate placenta. 

Group B. Maiernal Factors . — 

1. Uterine abnormalities: This group constituted 8 per cent of the entire 
series and 13.8 per cent of the series repeating the same etiology. It is, there- 
fore, second only to pathologic ova as a cause- of habitual abortion among our 
patients. All of the fetuses and their placentas in this group were essentiallj’ 
normal. Furthermore, each of these patients repeated the same etiology in 
every abortion. These findings support the concept of uterine abnormality as a 
factor in habitual abortion. 

The types of uterine abnormality found were retroversion, leiomyomas, 
low implantation of placenta including placenta previa, and abnormal fixation 
due to a previous Latzko section. This last abnormality was apparently 
responsible for three consecutive abortions of normal ova in one patient. 

Ill analyzing the various types of uterine abnormalities, it might readily 
be said that each or all of the abortions due to these causes are theoretically 
salvageable and might have been saved, if each cause had been corrected. To 
prolong pregnancies involving low implantation until viability is reached might 
well be condemned. However, that prevention rather than treatment can 
be employed in some of these low implantations is well illustrated by one of 
the patients in our series. This particular patient had four abortions. The 
first two were recorded in her past obstetric history. The last two were con- 
secutively examined, both revealing low implantation' with premature separation. 
Following a uterine suspension for retroversion, she delivered a viable normal 
premature infant and a normal placenta. Whether this operative procedure 
prevented this particular pregnancy from aborting can only be surmised. 

liow-implanted placentas are considered as a maternal or uterine factor 
rather than ovular or placental because of the relatively high incidence of 
placenta previa in multiparas. This suggests tliat Ioav implantations are due 
to some abnormality of the multiparous uterus rather than of the ovum per se. 
The two patients in our series who had low implantation, were both gravida iii 
at the time of their first abortion. 

The most common uterine abnormality was retroversion of the uterus, 
which was present in three of the eight patients. 

Example (S-44;-938) ; This 25-year-old, gravida I, had a spontaneous abortion the 
sixth week of her pregnancy. The fetus vras normal. Nine months later she again aborted 
a normal fetus of twenty and one-half weeks’ developmental age, according to its crown- 
rump length.5 A third-degree incarcerated retroversion of the uterus was found. 

2. Inflammatory conditions: This maternal factor accounts for three eases 
in our series, or 5.17 per cent of the 58 patients repeating similar etiologjb 
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It is second only to the fetal anomaly group of two patients in being the 
least common factor in the series. 

Two of these patients had two consecutively examined abortuses, the third 
having had three. Each of these patients had a combination of infections 
in each consecutive specimen rather than repeating the same type of inflam- 
mation. 

Sterile decidual necrosis and marginal t.y])es of placentitis are not included in 
this series.- Tlie former is now recognized as one of a triad, along with 
thrombosis and hemorrhage of the decidua, found in most spontaneous abortions, 
while the latter is consistent with ruptured membranes of any appreciable 
length of time. 

None of these inflammatory involvements were believed to have originated 
outside of the uterus, the infection being confined in each case either to the 
endometrium (decidua) or the placenta, with or Avithout sub.sequeiit fetal 
infection. In view of this observation, one might well conceive the possibility 
of an induced abortion. However, this concept hardly seems feasible in this 
group of patients, since these abortuses were sent to the laboratory as a 
diagnostic problem in the therajiy of habitual abortion. 

Example (S-35-10S9) : The patient was a 34-yeaV'Olcl, gravida i, wliose first pregnancy 
terminated in an .abortion. The pathologic examination rcA-ealed an anatomically normal 
ovum of 9 and 5/7 weeks’ developmental age, whose associated decidua showed acute bacterial 
inflammation due to gram-positive cocci. Sixteen months later, a normal ovum aborted 
completely at twelve weeks, apparently due to acute bacterial inflammation of the decidua 
and adjacent placental tissue. Streptococci were demonstrated by Gram stain in these 
tissues. 

■ 3. MiscelJwieous : This group includes four patimits in our series with 
three different common etiologies for their abortions. Two had endometriosis, 
one toxemia of pregnancy, and one hypothyroidism. Three of the four patients 
each representing a different type of etiolog^g are given belotv. 

Endometriosis (S-42-452) : This 2S-year-old, gravida i, aborted a normal fetus of 
thirteen plus weeks’ developmental age in April, 1942. In June, 1942, a laparotomy revealed 
extensive endometriosis as well as a pseudomucinous cyst of the ovary. The uterus was 
not removed because of the patient’s desire for another pregnancy. In February, 1943, 
she again aborted a normal fetus of eighteen weeks’ developmental age. 

Toxemia (S-44-407) : The past obstetric history revealed that the first pregnancy 
resulted in a normal living premature infant, the second in a seven months’ stillborn infant, 
and the third in normal, full-term delivery. Two subsequent pregnancies terminated in 
abortions, both of which (examined in our laboratory) revealed a normal twenty-six week 
fetus Avith extensive placental infarction. The mother had a toxemia with all five 
pregnancies. 

Hypothyroidism (S-41-1172) : The past obstetrics history revealed that her first 
pregnancy, at 17 years of age, resulted in a normal, full-term living infant. Five abortions 
followed, all of which terminated at ten weeks’ gestational age. Following the last of 
these abortions, she was seen as a sterility problem, at which time hypothyroidism was 
diagnosed and thyroid therapy instituted. In spite of this, three more abortions ensued, 
all at ten weeks, each of which was examined in our laboratory. The sixth abortion, the 
first examined specimen, revealed a pathologic ovum, group 3-A.i (While only a ruptured 
chorionic sac was found, a fetus presumably had originally been present.) The patient’s seventh 
abortion Avas a slightly macerate-d, otherAA'ise normal fetus of approximately eight Aveeks’ 
developmental age. Her eighth abortion Avas an extensively macerated, but normally 
developed fetus of similar age. The accompanj'ing products of conception of each abortus 
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revealed only immature placental tissue with decidual tliromlDOsis^ necrosis, and hemorrhage. 
Thus, in spite of known hypothjToidism with thyroid therapy for three years, tluee 
essentially normal pregnancies aborted, each at approximately ten weeks' gestational age. It 
is noteworthy that all abortions occurred at tliis stage of pregnancy. 

Discussion 

Previously, 23 of the 123 patients in the initial series ^Yere excluded because 
of inadequate data. The omission of these 23 cases did not influence the 
statistical validity of this study. In the original series of 123 patients, 58.3 
per cent of this number were found to repeat the same etiology. Following 
the exclusion of these patients, 58.0 per cent of the resultant 100 habitual 
aborters were found to repeat similar etiology, a variance of only 0.3 per cent. 

Only 2 Rh-iiegative patients were present in the -entire series and, in 
these 2 patients, other causative factors produced the repeated abortions. This 
finding is apparently in agreement with Hunt's** contention that the Rh factor 
plays little or no part as a cause of habitual abortion. However, many of our 
cases occurred before the discovery of the Rh factor and, hence, our data are 
not really significant with respect to this point. 

The* results of this study closely parallel those of 1,000 spontaneous 
abortions analj'zed by the same technique,^ thus affording an unusual opportunity 
for etiological and statistical comparison. Only those factors common to both 
series are included for comparison. The “miscellaneous” group is not a true 
comparison, because it includes different types of etiology in each study. It 
is incliided, however, merely for the sake of completeness. Table III presents 
a resume of the etiology (repeated) in 100 haintual aborters versus the etiology 
(general) in 1,000 cases of spontaneous abortion. 

Two interesting features are apparent from tins comparison ; 

(1) In both series, the percentages for any given factor are closely parallel. 

(2) In both series, all factors are in approximately the same proportion to 
one another. 

The close relationship of these two series suggests that the etiological 
factor responsible for spontaneous abortion m.ay also be responsilile for habitual 
abortion. 

If statistics are valid, and those involving this series have been found to 
be so,"*' it becomes apparent that more than half of the 100 patients in our 
series, or 58 per cent, aborted repeatedly because of the same etiological factor. 


Table III Comparative Etiology — Habitual Versus Spontaneous Abortions 



100 habitual 

PER 

1,000 SPONTANEOUS 

PER 


ABORTERS 

CENT 

ABORTERS 

CENT 

1. Ovular Factors: 





a. Pathologic ova 

36. 


. 48.9 


h. Petal anomalies 

2. 


3.2 


c. Placental anomalies 

5. 


9.6 




43. 


61.7 

2. Maternal Factors: 





a. Uterine anomalies 

S. 


6.4 


b. Inflammatory conditions 

3. 


2.0 


c. Miscellaneous 

4. 

15. 

1.2 

9.6 



58 


71.3 


♦The authors wish to express their appreciation to Miss Jane Worcester of the Harvard 
School of Public Health, Department of Biostatistics, for her review and analysis of all the 
material, including the statistics .of this study. Her conclusion was that the statistical analysis 
of the material was significant and valid. 
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The significance of this finding becomes still more apparent if the statistics 
are more closely analyzed. A 58 per cent result in any series involving etiology 
would seem comparatively .low compared to any other given series of cases. How- 
,ever, one should keep in mind that each of tliese 100 patients constitutes “a 
series within a series” in whom 2 or more abortions are iiiAmlved and, when 
considered as such, the collective figure of 58 per cent repeating the same 
etiologj^ is obviously quite significant. This figure might he still higher were 
it not for several patients in our series declared as not relocating similar causes 
simply because their abortuses could not he classified as to etiology. 

In Table IV, the 58 patients repeating similar etiology are divided into 
three groups including those patients having two, three, and four consecutively 
examined specimens, respectively. 

It is true that a division of our series into these three groups results in 
progressively smaller numbers for each, the statistical value in turn becoming 
only of relative importance. However, the definitely progressive rise in the 
incidence of repeated etiology in these three grou])s would seem to indicate 
that the more a patient aborts, the greater is her tendency to repeat the 
same etiology. 

Summary and Conclusions 

The etiology of all our large series of 100 habitual aboi’ters varies both 
in extent and proportion, as docs a series of 1,000 spontaneous abortions also 
studied in our laboratory. Individually, however, these habitual aborters 
repeated the same etiology in 58 per cent of the cases; 43 per cent being due to 
ovular factors and 15 per cent due to maternal factors. Pathologic ova were 
found to be the commonest etiology in habitual abortion, occiirring in 62 
per cent of the 58 eases. All other causes accounted for less than 10 per cent 
each of habitual abortions. Furthermore, the more often these patients aborted, 
the more often they repeated the same etiology. 


Table IV. Progressive Increase of Recurrent Abortions and Their Repeated Etiology 


1. Number of patients 

with 2 consecutively examined abortuses 


82. 

Repeating same etiology in both specimens 


43. 

Percentage repeating same etiologj' 


52.4 

2. Number of patients 

■\vith 3 consecutively examined abortuses 


1 (). 

Repeating same etiology in all 3 specimens 

8 . 


Repeating same etiology in 2 of 3 specimens 

5. 


Total repeating same etiology 


13. 

Percentage repeating same etiology 


81.2 

3. Number of patients 

•\vith 4 consecutively examined abortuses 


■ 2. 

Repeating same etiology in all 4 specimens 

1. 


Repeating same etiology in 2 of 4 specimens 

1. 


Total repeating same etiology 


2. 

Percentage repeating same etiology 


o 

o 


The findings of our study would seem to warrant a revision of the ap- 
proach to the clinical problems involved in habitual abortion. It should be 
evident that any woman who aborts is potentially an habitual aborter. There- 
fore, it is important that the very first abortus of.- any patient should be 
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4. The author’s steps in the repair of these hernias are presented. 

5. A plea is made for anatomical repair of the hernias as soon as the family 
is completed or when the patient is about 40 3 ’'ears of age. 

6. Proper anatomical repair, at about 40 jmars of age, will prevent long 
years of disabling symptoms, give more satisfactoiy results, avoid complications, 
and enable the mother to have better health to assume her responsibilities in 
middle life. 
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Discussion 

DR. E. A. EDWARDS, Chicago. — Dr. Johnson presents a series of 300 patients operated 
upon for the cure of cystoeele, rectocele, and associated uterine diseases. The indications for 
these procedures are substantiated by the symptoms complained of by these patients. He 
reviews the accepted operative technics that are used in the repair of these lesions. He sug- 
gests an anatomical report of these lesions and makes a plea for their early correction at or 
before the age of 40. 

Certainlj' we all agree that these patients need an anatomical repair; however, the 
advisabilitj’’ of their correction at the age of 40 needs some discussion. In this series presented 
today, 50 per cent of the w’omen were under forty. Repair of these lesions in patients in the 
child-bearing age, unless adequate sterilization is assured, invites future surgical procedures. 
These secondarj' procedures are alwaj's much more difficult than the original operations. I 
believe these lesions should ibe repaired when sj'mptoms are present and when the family is 
complete, but that sterilization should be part of the operative procedure. 

hlanj* of these lesions do not appear until the patient is sixtj' or sevent 3 \ Then, acutely, 
a prolapse of the uterus occurs. These extensive cases are more easily repaired than are the 
smaller lesions. The anatomical jplanes are more distinctly separable and a more exact 
anatomical correction is obtained. 

It is interesting to observe that in this series, 119 women complained of abnormal bleed- 
ing, 112 of a leucorrheal discharge, 24 of postmenopausal bleeding, and 38 of d\"smenorrhea 
in addition to the sjTnptoms attributable to the laceration. We feel that the procedure of 
choice in patients who have had such sj-mptoms is vaginal hysterectomy and repair. This 
removes the possibilitj- of future pregnancies, obwates possible future removal of the uterus 
because of uterine pathologj* and, above all, corrects most adequatelj' the sjTnptoms com- 
plained of. Eighteen patients in this series had cervical amputations and ligations of the 
Fallopian tubes. We tr\' to avoid cervical amputations unless the amputation is associated 
with the hlanchester operation. Certainly the repair of cj'stocele, amputation of the cerwx, 
and ligation of the Fallopian tubes is a more trying procedure than to do a vaginal hysterec- 
tomj- and repair. 



NECROPSY FINDINGS IN PATIENTS WITH CARCINOMA 

OF THE CERVIX 

Implications for Treatment 

Alexandkr Brunschwig, M.D., and Virginia Pirrce, M.D., New York, N. Y. 

(From the Memorial Hospital Center for the Treatment of Canecr and Allied diseases) 

I T IS generally inferred that fatality from carcinoma of the cervix is not the 
result of overwhelming dissemination of the disease, but rather to disturb- 
ances secondary to the presence of an advanced neoplasm in the pelvis, i.e., 
uremia from occlusion of the ureters, infection, or liemorrhage, or a combination 
of these factors.' A perusal of the literature fails to reveal many reports with 
clear-cut data on this question. 

In Pearson’s^ study of 57 autopsies of patients dying of carcinoma of the 
cervix, the most striking postmortem finding was stricture of the ureters, occur- 
ring in 75 per cent. Either pyonephrosis or pyelonephritis was present in 22 
per cent. Uremic deaths occurred in 25 per cent. Peritonitis accounted for 
19 per cent of the deaths. Distant metastases were present in only 25 per cent 
of the series. 

DeAlvarez,- in summarizing the causes of death in 55 patients who died of 
carcinoma of the cervix, found the incidence to be ureteral obstruction in 40 
per cent of the series; pulmonary causes in 31 per cent; and gastrointestinal 
causes in 13 per cent of the cases studied. 

A review of the autopsy records in the Memorial Ho.spital from 1917 to the 
present, 1948, a period of thirty-one years, has shown protocols in 65 patients 
who died of cervical cancer. At first glance this would not appear to be a very 
large number, especially from a hospital devoted practically completely to neo- 
plastic diseases. Furthermore, a low general autopsy incidence in the hospital 
would further contribute to the existence of such a small series. On the other 
hand, the inference is rather clear that cervical cancer is relatively slowly grow- 
ing, and therefore an institution which could not serve as a center for terminal 
care Avould not be expected to have records in its autopsy files of patients whose 
final stages of disease were of relatively slow evolution — as seems. to be the case 
in carcinoma of the cervix. 

Presence of disease heypnd the pelvis at time of death: Among the 65 nec- 
ropsies, thirty-two presented macroscopic spread of disease bejmnd the pelvis. 
Of the latter, twenty-four had metastases to the periaortic nodes. In 9 per cent 
of these, the metastases appeared confined to these nodes, in the remainder there 
were also metastases elsewhere. The sites^ were : lungs and mediastinum, eleven ; 
liver, six ; cervical lymph nodes, three ; miscellaneous foci including left adrenal 
gland, peritoneum, serosa of bowel, spleen, thoracic wall, peripancreatic nodes, 
subcutaneous tissue,, and kidney. In six instances metastases were not described 
in the periaortic nodes. 
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thoroiiglily examined pathologically. This is apparently not often done, since 
many of the hundreds of records we have reviewed revealed previous abortions 
which had not beeh submitted for examination. The fact that, in our series, 
99 per cent of habitual aborters returned repeatedly to the same clinic or 
physician demonstrates the feasibility of having all abortions examined 
pathologically as an aid to prognosis and therap^v. By submitting all 
abortions to such examination, both the patient and her physician can become 
intelligently prepared for an^^ subsequent abortions. 

An increasing number of reports in the literature have ajipeared showing 
the satisfactory results from using specific therapj- against certain factors 
causing recurrent abortions; for instance, the use of endocrines in apparent- 
ly forestalling the production of pathologic ova and vitamin E in preventing 
fetal anomalies. To give these treatments more rationale, the physician should 
knoAV, whenever possible, whether the previous accidents of pregnane.y were 
due to definite ovular or maternal causes. An appeal for this approach, pointing- 
out the means of obtaining it, is the essence of this study. 
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The factor of infection was an important one. General peritonitis, pelvic 
peritonitis, pelvic abscess and septicemia in varying degrees of combination were 
the immediate assignable causes of death in 24 patients, 38 per cent of the series. 
These were secondary to a recent operation, to a pelvic abscess complicating 
pelvic neoplasm, or secondary to necrosis of pelvic tissues from irradiation. 
The data are summarized in Table I. 


, TaBI^E I. SUJIMARY OF DaTA PRESENTED IN TEXT 


Total number of necropsies, patients dying with primary 
diagnosis of carcinoma of the cervix 


Co (100%) 

Total number of patients presenting no gross evidence of 
spread beyond the pelvis at necropsy 


33 ( 50% Plus) 

Total number of patients presenting metastatic carcinoma 
beyond the pelvis at necropsy 


32 ( 50% Minus) 

Total number of patients with periaortic metnstases as 
well as metastases elsewhere 


24 ( 38.4%) 

Total number of patients with periaortic metastases only 


9 ( 13.8%) 

Other sites of metastases; 

Lungs and/or mediastinal nodes 


11 ( 18.4%) 

Liver 


6 ( 9.2%) 

Cervical lymph nodes 


3 ( 4.6%) 

Extra-pelvic metastases in patients without periaortic 
nodes involved 


C ( 9.2%) 

Number of patients found to have no residual neo- 
plasm anywhere 


5 ( 7.7%) 

Assigned caxises of death 

Cases without extrapelvic spread 

Peritonitis 

10 

(15.5%) 

Pelvic abscess 

5 

(12.2%) 

Septicemia 

2 

( 3.1%) 

Uremia 

6 

( 9.3%) 

Cases with extrapelvic spread 

Uremia or pyonephritis 

12 

(18.4%) 

Peritonitis 

6 

( 9.3%) 

Septicemia 

4 

( 6.2%) 

Intestinal obstruction 

2 

( 3.1%) 

(27.7%) 

Uremia and/or pyonephritis — whole series 

18 

Peritonitis and/or pelvic abscess — ^whole series 

IS 

(27.7%) 

Pelvic abscess and/or septicemia — whole series 

6 

( 9.3%) 

Cases nuth constriction of ureters 

(Those ■tt'ith and without fatal uremia) 

41 

(63%) 


Summary 

In a review of 65 necropsies of patients who had carcinoma of the ceiwix, 
the following salient features appear deserving of emphasis : 

1. Cancer of the cer^dx tends to spread primarily via the lymphatics, the 
periaortic nodes being first involved outside the pelvis in most instances. 

2. Half of the patients died from various causes other than wide dissemina- 
tion of the disease since necropsy revealed no gross evidence of neoplasm outside 
the pelvis in this group. 

3. Uremia was the immediate cause of death in 27.7 per cent of the series, 
and ureteral obstruction of varying degrees was present in 63 per cent of the 
cases, • 
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The assigned causes of death were: uremia or pyonephritis, twelve cases; 
])eritonitis. six; septicemia, four; tuberculous bronchopneumonia, one; empyema, 
one ; izitestinal obstruction, two ; cause not stated, six. 

Death without meiastaaes heyond the pelvis: In the thirty-three subjects 
wliere macroseopically there were no metastases licyond the pelvis, death was 
ascribed to the following causes : peritonitis, ten ; pelvic abscess, five ; septicemia, 
two; pneumonia, two; septic pulmonary infarct, one; pulmonary embolus, one; 
pulmonary tuberculosis, one; pulmonary edema, one; uremia, six; heinorrhage 
into large bowel, one ; pernicious anemia, one; cause not apparent, two. 

Disturbances of the urinary tract: In forty-one of the sixty-five patients, 
irrespective of the presence of meta.stases beyond the pelvis, necropsy revealed 
some degree of ureteral obstruction Avith concomitant hydronephrosis. This 
Avould appear to be a part of the natural sequellae of uncontrolled cancer of the 
cervix, and as the latter continues to dcA^clop, the importance of the involve- 
ment of the ureters becomes progressively more significant, as regards the con- 
tinued survival of the patient. 

Extent of cervical carcinoma at time of death: Practically all of the patients 
in this series receh^ed irradiation therapy. Fifty-tAA^o presented residual or 
recurrent neoplasm in the cervix Avith or Avithout pelvic or extrapelvic extension 
at the time of death. In six subjects there Avas no residual neoplasm in the 
ceiwix, but metastases beyond the pelvis Avere present. In fi\"e subjects there 
AA^as no residual neoplasm in the cervix nor metastases macroseopically Ausible 
elseAAhcre. Death Avas due, among other things, to cirrhosis, one case, and exten- 
swe irradiation necrosis of pelvic tissues in fiA^e instances. No assignable cause 
for death Avas given in one ease. 

» 

Discussion 

The above data indicate that carcinoma of the cervix spreads beyond the 
pelvis primarily by lymphogenous metastases, the first extension being the peri- 
aortic lymph nodes. FolloAAung this a rather Avide range of dissemination is 
manifested, as evidenced by the A'arious localities of metastases, i.e., adrenals, 
spleen, liver, lungs, mediastinum, kidneys, etc. 

As to treatment, the importance of some type of attack upon the lymphatic 
channels leading aAvay from the cervix and out of the pelvis is strongly em- 
phasized. The problem of purely local destruction of the primary groAvth is 
not much greater than the problem of blockage of the lymphatic patliAvays by 
Avhieh dissemination occurs. Irradiation therapy, it Avould appear, has limita- 
tions in this respect. Whether a systematic “en bloc” resection of the pehde 
areolar tissue AAOth lymph nodes and channels together AAuth a panhysterectomy 
AAmuld yield improved results in the treatment of cerAucal cancer remains to be 
demonstrated, although theoretically, it is Avorthy of trial, inasmuch as a sys- 
tematic surgical attack upon cervical cancer has not been carried out in recent 
years. 

An important feature in the situation is the preservation of urinary tract 
function for as long as possible, since the data presented aboA’^e, as Avell as in 
similar studies reported by others, reveals' that a high incidence of immediate 
fatality is due to uremia caused by ureteral obstruction in the pelvis by the 
neoplasm. In the series reported above, 41 or 63% of the eases exhibited an 
appreciable degree of ureteral obstruction. 



CYSTOSCOPY AND PYELOGRAPHY FOLLOWING PARAVESICAL 
EXTRAPERITONEAL CESAREAN SECTION 

Edith K. Mangoxe, M.D., Jersey City, N. J. 

(From the Margaret Hague Maternity HosyUal) 

T his is a preliminar.y report of eystoscopic examination on a small number 
of cases (eighteen) following extraperitoneal section. The use of the ex- 
traperitoneal section has varied in its popularity, and for the most part over 
the years has been tried and then abandoned. Some surgeons have been 
expert in performing the operation, have no complaints to offer, and utilize the 
procedure frequently. Others have tried to iierfect themselves in this 
technique, and, having encountered some difficulty, have become discouraged, 
and reverted to other means of delivery in the potentially infected or the 
frankly infected individual. Others have been deterred from attempting the 
operation because of objections raised against its use. A few of these objections 
are; (1) sharp dissection of the perivesical fascia lends to bladder and 
peritoneal perforation; (2) the bladder is markedly stripped of its fascia 
and nerve supply and that deformities and dysfunctions result therefrom; 
(3) there is too much handling of tissue and that the whole procedure is trau- 
matic; (4) inability to be certain that the bladder has been removed from the 
lower uterine segment before incision of the uterus; (5) the removal of the 
bladder from the lower uterine segment so displaces the course of the ureters 
that ureteral injurj^ may result by inadvertent incision of these structures; 
(6) the availability of sufficient room for the delivery of a large baby is 
markedly compromised; (7) the operation is too difficult and takes too long in 
the hands of the nonexpert. However, there are valid objections to the 
alternate choices used in the management of these cases. 

Crainiotomy is not without hazard, and bladder injuries with persistent 
fistulae maj’ result, not to mention the serious damage to the soft pai’ts when 
done by inexperienced hands. Porro section is a terrific price for the young 
primiparous individual to pay who wants a child. Many have claimed “ex- 
cellent” results by doing a transperitoneal cesarean section and depending 
on all the sulfonamides and antibiotics available to stop or limit the spread 
of infection in the potentially or actually infected case. Such a series has 
not been reported, and it is our contention that if enough of eases are handled 
in this fashion there will be many that will not respond to the sulfonamides 
and antibiotics and that there will be an increase in the maternal morbidity and 
mortality. 

We have at our command not a new type of extraperitoneal cesarean 
section, but a modification of the old Latzko type as described by Norton.^ 
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4. Infection, principally as peritonitis, pelvic abscess, and septicemia in 
varying combinations appeared to be the immediate canse of death in 38 per 
cent of the series. Thus uremia and infection together were the immediate causes 
of death in 66 per cent of the series, not widespread malignant disease. 

5. Aside from eradication or re.straint of the neoplasm, preservation of 
urinary tract • function and avoidance of infection appear to be the principal 
problems to be dealt Avith for the prolongation of life in patients Avith cancer 
of the cervix. 
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temperature elevations intra partum. A uterine culture was taken at operation 
in all cases and was positive for staplijdoeoccus aureus, albus or streptococcus 
anliemoljdicus in nine cases. There were seven cultures that showed no 
growth at the end of. three days and two were not reported. The average 
baby weight was 3,200 grams. The one bladder puncture that we have had in the 
last 250 eases was seen in this group. Tliis injury was done by one of the 
resident staff. 

Each patient was questioned carefully on bladder symptoms: — frequenejq 
urgency, incontinence with or without stress or strain. Two patients had 
frequency, one had urgency,- one had incontinence with stress, and one had 
incontinence without stress (patient with the bladder injury). This patient 
with the bladder rupture will be discussed separately. On eystoscopic ex- 
amination the bladder was filled with 300 c.c. of fluid -to test its filling power. 
Each patient permitted that amount of bladder distention, but complained of 
fullness and urgency. Examination of the bladder wall showed a normal 
mucous membrane with no cystitis, the ureteral orifices were clearly visua- 
lized and each ureter was catheterized. The trigone in a few instances showed 
some hj’^peremia and various degrees of trigonitis. Cultures were taken from 
each kidney and all but two had sterile cultures. Each bladder seemed to have 
a normal contour on visualizing the interior. Intravenous or retrograde 
pyelography was carried out on each patient, and each has been reported as 
having a normal bladder shadow, normal ureters both in size and anatomic 
relationships, and normal kidney pelves. The average time for dye excretion 
from each kidney was 3.3 minutes. 

The patient -(vith the bladder injury liad been previously delivered vaginally after a pro- 
longed labor of a living child, face presentation, weighing 3,200 grams. During this gesta- 
tion she was admitted with a brow posterior, dipping into the pelvic inlet. At a sterile 
vaginal examination there was an attempted but unsuccessful conversion. Tlie position now 
was an occiput transverse still in deflection attitude. After twenty-five hours of ruptured 
membranes and fifty-seven hours of desultory labor, tlie verte.x was unengaged and the 
patient was morbid (temperature 102° F.). Under cyclopropane anesthesia, an extraperitoneal 
cesarean section was done. During the procedure the bladder was pierced by a finger, and this 
was due to the fact that the bladder was being removed from the lower uterine segment while 
it was still full. One must take time to empty the bladder if this accident is to be avoided. 
Tlie bladder was repaired and postoperatively an indwelling catheter was left in place and 
continuous bladder drainage was maintained. The catheter was prematurely and mistakenly 
removed at the end of four days. On discharge from the hospital, it was noted that tlie 
patient had a vesicovaginal fistula. On her return three months later the fistula was still 
present. This could be seen on vaginal examination and was situated high on the anterior 
vaginal wall in the anterior fornix. Cystoscopic examination at this time showed a marked 
cystitis with a severe bullous edema of the mucosa. There was a hyperemia of the bladder 
interior especially in the reg-ion of the trigone. There was a traction diverticulum at the 
upper left-hand corner of the bladder at the site of the injury, and there was marked hyper- 
trophy of the rugae. It was impossible to locate the ureteral orifices due to the edema present. 
At five months post partum the patient was again seen, and tlie fistula had completely liealed 
spontaneously. 

Conclusions 

1. The series is not of sufficient number to make too dogmatic statements, 
but it can be said that in the uncomplicated ease where bladder injury does 
not occur, there is no impairment of bladder function, and no disturbance of 
bladder or ureteral anatomy. 
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His description has given ns a iDctter understanding of the pelvic fascia or 
areolar tissues, as some now prefer to call this tissue. In answer to the afore- 
mentioned objections he has done away with (1) sharp dissection of the 
perivesical fascia, instituting blunt finger dissection and minimizing bladder 
and peritoneal puncture. These accidents maj^ still occur, but is the ‘ ‘ hurried ’ ’ 
and inexpertly “quick” hand that gets into trouble. The bladder (2) is not 
completely stripped of its fascia but it is freed especiall.y at the upper left-hand 
corner and made mobile. Norton has suggested the term “chicken yellow fat” 
for the fat pad that is lateral to and common to all bladders, and he has pointed 
out that in this fatty area the perivesical fascia is weak and may be picked 
up with the fingers and bluntly stripped away from tlie anterior surface of the 
bladder. This fat has been mentioned by others, but it has never been stressed 
as a landmark for the initial step in the dissection of the bladder. The entire 
procedure of stripping the bladder anteriorly (3) requires but one and at 
most two manipulations. Tlie next step requires the lemoval of tlie bladder 
from the lower uterine segment. This must be done with the bladder empty 
and a gauze pad protecting the bladder. This organ is pulled down to the 
symphysis and slightly to the right. Tlie bladder witli its base, wliicli is still 
attached to the lower uterine segment, is again protected by a gauze pad held 
in place by a retractor before any incision in the uterus is made. (4) If 
there is any doubt at this point that the bladder is not completely removed 
from the lower uterine segment, then it is refilled with fluid and landmarks 
re-established. The posterior peritoneal fold must definitely be indejitified and 
once it is, it is pulled up over the lower uterine segment using the periuterine 
fascia as a buffer. Norton advocates the use of a midline vertical uterine 
incision. If the incision is in the lateral portion of the lower iiterine segment, 
the operator has not completely brought the bladder down and out of the way 
and the procedure is not being done correctly. (5) The uterine incision must 
be in the midline, thus it is not in proximity with either ureter, and the 
bladder base is amply protected with gauze pad and retractor. It is under- 
stood that the incision is made under direct vision and that blood and 
amniotic fluid must not obscure the operative field. (6) Sufficient room is ob- 
tained in the lower uterine segment by adequate elevation of the posterior 
peritoneal fold. (T) The average operating time for both attending and 
resident staff is fortj^ minutes from skin to skin and ten minutes from skin 
incision to the delivery of the infant. The shortest elapsed time from skin 
incision to delivery of the infant in our hands has been just short of five 
minutes. 

Since this operation is chiefly one of bladder dissection, it was thougiit 
necessary to test bladder function post partum. These patients were asked 
to return at about three months post partum for cystoscopic examination and 
for either intravenous or retrograde pyelography. The group consisted of 
fourteen private and 4 clinic patients, of which fourteen were primigravida and 
four were multigravida. The average length of labor was 33.4 hours and tlie 
average -duration of ruptured membranes was 32.1 hours. Seven patients had 



THE BACTERIOLOGY OF FALLOPIAN TUBES REMOVED 

AT OPERATION 

Marie L. Koch, M.S., Bai/i’imore, Md. 

(From the Deparimcntfi of Baclerwlof/y uiuJ Gyiiecolorjy, Johns HopMns Medical School) 

T his investigation com]n-ises a study of 72 patients from the wards and 
private service of the Women’s Clinic of the Johns Hopkins Hospital. Seven 
patients had had a previous history of gonorrheal infection, 40 had doubtful 
histories and 25 had negative historie.s. 

In 1921 Curtis isolated the gonococcus from Fallopian tubes removed at 
operation in 38 of 192 eases, but gross and microscopically these tubes presented 
a picture of acute inflammation. Curtis also isolated Escherichia coli, strepto- 
cocci, and anaerobic streptococci from cases of salpingitis and perisalpingitis. 
Cordua and Keck in 1926, reported isolating paratyphoid B bacillus from an 
ovarian abscess. In 1931 Worral reported having isolated Staphylococci from 
infected Fallopian tubes. Caussade and Giullemin, 1934, isolated the colon 
bacillus from the tubes of a 12-year-old girl. Brown, 1835, isolated Salmonella 
neiuport from a case of bilateral pyosalpinx. Studdiford, Casper, and 
Seadron, in 1938, reported isolating gonococci from the tubes of 16 of 24 cases 
studied. The organisms were isolated by culturing pieces of tissue and exudate, 
never from pus, and occasionally were degenerate in form but rapidly assumed 
the usual characteristics upon subculture. Thirteen of the specimens yielding 
gonococci showed pathologic evidence of subacute inflammation, two were acute 
exacerbations of chronic salpingitis, and one showed evidence of chronic or 
liealed salpingitis with marked structual changes in the walls of the tube. 
According to Cornell, until 1934 there were 71 published cases of actinomycosis 
of the internal female genitals. American litci'ature reported seven cases, 
English literature six, and the remainder were in other languages. Since then 
cases have been reported by Gardiner and Welsh, 1935; Cote and Tudliope, 
1936; De Fai’ia and Fiablo, 1937; Auster, 1940; and Ahumada and Chevalier, 
1943. 

Technique 

Immediately upon removal at operation the tubes were placed in sterile 
Petri dishes and brought to the laboratory. If pus or fluid was present in 
the tubes or abscesses a small area was seared with a searing iron, a sterile 
glass capillary pipc’tte inserted, and the material aspirated for cultural study. 
Pieces of tissue were thoroughly ground in sterile sand and 3.0 c.c. of 
pancreatic digest broth, pH 7.2, for buried foci of infection. All specimens 
were cultured in the following manner: A tube of Brewer’s sodium thiogly- 
eollate medium was inoculated and incubated at 37° C. for seventy-two hours. 
Smears were made every twenty-four hours and examined microscopically. 
Aerobic and anaerobic streak plate.s Avere made on pancreatic digest blood 
(rabbit) agai’, the former incubated for seventy-two hours and examined every 
twenty-four hours and the latter incubated for forty-eiglit hours and then 
examined. For isolation of the gonococcus streak plates Avere made upon 
pancreatic dige.st chocolate blood (human) agar and incubated in an atmosphere 
of approximately 10 per cent carbon dioxide for forty-eight hours. This 
medium Avas used because it had been preAdously shoAvn to be most satisfactory 
for the isolation of the gonococcus from cerA'ical cultures, Koch, 1946. Direct 
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2. With bladder mjm’y) continuous drainage must be instituted and main- 
tained until there is complete healing, 

3. There have been no atonic bladders immediately postoperative or when 
seen at three months post partum. 

4. Bladder manipulation is carried out on the empty bladder to avoid 
accidental puncture. 

5. Uterine incision is in the midline and under direct vision so that even 
an anomalous or displaced ureter is not in the operative field. 

Reference 

1. Norton, .T. F.: Am. .1. Obst. & Gynec. 51: 519, 1946. 

174 Clinton Avenue 
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A curettage .sliould precede all vaginal operalioirs, Sudi pathologic le.siou.s hh carcinoma 
of the endometrium and cervix can be diagnosed by this preliminary curettage and inve.stiga- 
tion and the proper procedure can be instituted. 

It should be noted that only tliree persons in this serie.s had thrombophlebitis. In our 
fairly largo series of vaginal hysterectomy, thrombophlebitis is most unusual and pulmonary 
embolus has not occurred. 

I' believe that ten cases of perineal infection in 300 cases is too high an incidence. 
However, the low incidence of urinary tract infections is exceptional, I would like to ask 
the author about his management of the postoperative urinary bladder. 

It is our policy to correct the lesions as described in this series either by vaginal hysterec- 
tomy and repair or by the Manchester operation. 


DE. tv. 0, .JOHNSON (Closing). — I wi.sh to thank Dr. Edwards for his frank discussion. 


The repairs described are called radical because they entail a complete dissection of the 
involved parts, a replacement of the organs or structures into their normal positions, and a 
repair along anatomical lines; complying with the accepted principles of hernial repair of 
high imbrication of the sac and fascial approximation of the supporting structures. 

The cystoceles and rectoceles arc direct traumatic herniae, and should be repaired as 
hernia are repaired. Unless fascial planes are approximated and sutured, the herniae cannot 
be expected to hold. This procedure is applicable in the young as well as the old and .should 
be carried out before irrecoverable changes occur. 

In this series, there were eighteen patients under 30 years of age, whore cauterization 
of the cervix, anterior and posterior colporrhaphy and the Fothergill advancement type of 
operation were employed. In five of these cases there was a subsequent pregnancy rvithout 
complications at delivery. Only episiotomics were employed in the deliveries and these pa- 
tients did not have subsequent pelvic floor relaxations. 


In the group of women around 35 years of age, who had completed their family even 
beyond their financial capacity, an amputation of the cervix, together with vaginal steriliza- 
tion, and anterior and posterior colporrhaphy was done. Such procedures have re.storcd these 
women to useful heads of households without premature ovarian failure. There is a rela- 
tionship between the endometrium and the prolongation of the proper ovarian function, and 
the above procedures serve both purposes in this group of cases. 

The remainder of the cases with cervical amputation were in elderly women with normal 
uteri for their age, and in every case the uterine cavity was thoroughly curetted to rule out 
possible patholog}'. The uteri were left in place to aid in better support, less operative 
manipulation and risk, and a reduction in morbidity. 


Wo do not advocate a vaginal hysterectomy unless the patient is over 37 years of age, or 
has intrinsic uterine patholog)', flbroid.=, circulatory changes, etc., which indicates removal of 
the uterus. An endeavor is always made to suit the indicated operative procedures to the 

individual case. 


■ Dr. Edwards a.skcd about the postoperative care of the bladder. The po.*-! operative treat- 
ment of' the bladder in these cases is of greatest importance. The retention catheter whicli 
is placed in the bladder at the time of operation is retained for about four days. Continu- 
ous drainage is maintained and the bladder irrigated with warm, boric solution daily; once 
1 il - 30 c c. of 5 per cent Argyrol solution is imstilled into the bladder. .After the fourth 
■dav^'the catheter is removed and the patient tries to void. If she i.s unable to void as much 
irO cc at a time, a small simple catheter is placed in the bladder in the evening and al- 
r ri 'drab :This permits re.st and reduces bladder edema. In the morning the catheter 
"removed, and the patient tries to void, and this procedure is repeated until the patient is 
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smears were made of all pus, exudate, and ground tissues, stained by Burke’s 
modification of the Gram stain and examined microscopically. For final 
identification all organisms were thoroughly studied according to their bio- 
chemical reactions. A gonococcus complement fixation test was made upon each 
patient. 

Results 

For convenience the patients in this study were grouped first according 
to the gross pathology of the Fallopian tubes (Table I) and second according 
to the histologic evidence of inflammation (Table II). 


TABCK I. OKGAXISitS ISOIiATED FUOM FAT.nOCIAN TUBES. ANALYSIS BASED UPON GROSS 

Pathology op the Tubes 


types op cases 

TOTAL 

no. 

CUL- 

TURE 

STER- 

ILE 

AIU>IIA 

STREPTOCOCCI 

ANAEROBIC 

STREPTOCOCCI 

•Jl 

P 

§ 

P 

1 

S S 

S 

1 

GROW 

M 

P 

(3 

P 

<; 

CO 1 

TII 

1 

13 

O 

O 

G ' 
” 1 

M 1 

a 

s 

i 2 

C3 

< 

MIXED 

CULTURES 

& 

w 

.r ^ 

Pi 

2) 

Tubes enlarged, fimbria occluded 

21 

24 

0 

0 

0 

0 

0 

0 

0 


Tubes atrophic, fimbria occluded 

1 

1 

0 

0 

0 

0 

0 

0 

0 


Ovariau invoh’ement, tubes occluded 

18 

14 

0 

1 

1 

0 

0 

1 

1 


Ovarian involvement, tubes patent 

7 

4 

0 

0 

1 

0 

1 

0 

0 

1 

Lumen and fimbria patent 

22 

19 

1 

0 

1 

1 

El 

0 



Totals 

72 

(52 

1 

. 1 

3 

1 

1 

1 

1 

1 


1. Twenty-four showed enlargement of the tubes with fimbria occluded. 
All cultures were sterile. 

2. One showed atrophy of the tubes with fimbria occluded. Cultures were 
sterile. 

3. Eighteen showed ovarian involvement with tubes occluded. Fourteen 
of these had sterile cultures, four yielded groAVth, one an anaerobic streptococcus, 
one hemolytic Staphylococcus aureus, one Actinomyces muris and the other a 
mixed multure of Clostridium perf ringnes and diphtheroids. 

4. Seven showed ovarian involvement with tubes patent. Four yielded 
sterile cultures and three yielded growth, one hemolytic Staphylococcus aureus, 
one Escherichia coli, and one an unidentified very small Gram negative rod 
groAAung only in the presence of blood. 

5. Twenty -tAvo shoAved the lumen and fimbria to be patent. Nineteen had 
sterile cultures and three yielded groAvth, one Streptococcus sulivarius, one 
hemolytic Staphylococcus aureus, and one Staphylococcus albus-. 


Table II. Organisms Isolated From Fallopian Tubes. Analysis Based Upon 
Histologic Eahdencb op Inflammation 


■ 

TYPES OF CASES 

TOTAL 

NO. 

CULTURES 
STERILE i 

ALPHA 

STREPTOCOCCI 

ANAEROBIC 

STREPTOCOCCI 

HEMOLY. 

STAPH. AUREUS 

GROA 

zn 

i 

<; 

1— < 

E 

i ^ 

1 a: 

VTH 

1 

iJ 

o 

u 

i o 

CO 

1 w 

ACTINOMYCES 

MURIS 

aiixed 

CULTURES 

UNIDENTIFIED 

No evidence of inflammation 

20 

19 

0 




0 




Subacute inflammation 

31 

-26 

1 








Chronic inflammation 

21 

17 

0 








Totals 

72 

62 

1 

1 

3 

1 

3 

1 

■ 1 

1 
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1. Twenty showed no evidence of an inflainmatory process. Nineteen 
cultures were sterile and one yielded a growth of Stapliytococc'iis aVbus. 

2. Thirty-one showed evidence of subacute inflammation. Twenty-six 
yielded sterile cultures and five shoAved growth; one Streptococcus salivariu-s, 
one hemolytic Staphylococcus aureus, one Escherichia coli, one a mixed culture 
of Clostndiwu perfringens and diphtheroids and one an unidentified very small 
Gram negative rod growing only in the presence of blood. 

3. Twenty-one showed evidence of chronic inflammation. Seventeen yielded 
sterile cultures and four showed groudh : one an anaerobic streptococcus, two 
hemoljdic Staphylococcus aureus, and one Actinomyces muris. 

Discussion 

Pus producing organisms other than tlie gonococcus were isolated in 13.8 
per cent or ten eases of the 72 patients studied; from 16.1 per cent of the tubes 
showing histologic evidence of svfijacute inflammation, and from 19.0 per 
cent of the tubes showing histologic evidence of chronic inflammation. That 
the gonococcus was not isolated Avas not .surprising, since it is a knoAAm fact 
that the organism soon disappears from the tubal mucosa, and the Fallopian 
tubes studied in this survey showed no eAudence of acute inflammation. 

The four strains of hemol3’’tic Staphylococcus aureus isolated, three from 
tubes and one from the pus aspirated from bilateral ovarian abscesses, Avere 
probably toxin producing strains, since all produced beta hemolysis on blood 
agar plates, fermented mannitol, liquefied gelatin, and Avere coagulase positive. 

The patient yielding the Gram-negative unidentified rod from tubal cultures 
yielded Hemophilus influenzae from cultures of the pus from bilateral ovarian 
abscesses. Brucella agglutination tests Avere negative. 

Tavo patients had positive gonococcus complement fixation tests. One patient 
had a recent history of gonorrhea; the other denied ever having been infected. 

Conclusions 

1. In this study it Avas not possible to isolate the gonococcus from Fallopian 
tubes shoAving histologic evidence of subacute and chronic inflammation. 

2. The Fallopian tube is not the focus of chronic gonorrheal infection. 

3. The gonococcus is short lived in the tubal mucosa and apparently 
produces a Ioav level of demonstrable antibodies, since only one patient in the 
series of seven having histories of a previous gonorrheal infection, and one 
patient in the 40 having doubtful histories had positive gonococcus complement 
fixation tests. 

4. To mj^ ImoAAdedge no other ease has been reported in the literature of the 
isolation of Actinomyces nmins (sometimes called Streptobacillus moniliformis 
and Haverhillia multiformis) from bilateral tubo-ovarian abscesses or of the 
isolation of Hemophilus influenzae from bilateral ovarian abscesses. If such 
cases have been reported, I have not been able to find them. 

The author wishes to acknowledge the valuable assistance of Dr. J. Howard Brown and 
Dr Eichard 'SV. Te Linde during this course of investigation. 

Eeports on the gross and histologic pathology of the specimens studied were obtained 
from the Pathology Laboratory of the Department of Gynecology. 
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PYELOURETERAL DILATATION OF PREGNANCY AFTER DEATH 

OF THE FETUS 

An Experimental Study 

G. VAN Wagenen, Ph.D., and Ralph H. Jenkins, M.D., New Haven, Conn. 

(From the Department of Ohstetrica and Gynccotofiy and Department of Snryery, Division 
of Urology, Vale University ftehool of Medicine) 

E xperimentally it lia.s been shown tliat the fetus can lie absent for 
months, or even the greater half of the normal length of gestation, 
without interrupting the phj^siologic state of pregnancy.^ The fetus alone was 
removed, ivhile the placenta was allowed to remain functional in the uterus, 
and when this was done in the latter half of pregnancy after the “hydroureter 
of pregnancy” had been established, the dilatation was seen to persist and 
even to progress, although the weight of the uterine contents had been 
diminished far below that which was attained before ureteral dilatation’ ap- 
peared.^’ ^ Weight of the uterus with its contents was even further dis- 
qualified as the primary cause of ureteral changes in pregnaney; for, when 
the fetus was removed at an earlier stage before obvious distention of the 
ureter had occurred, it was found that the hydroureter could arise and 
maintained. The placenta under these experimental eonditions was spontaneous- 
ly expelled at a time compatible with the birth of a viable infant. Therefore, 
it appears that the normal duration of pregnancy as well as its characteristic 
hormonal levels^ and the onset of contractions associated with the explosion 
of uterine contents at term, are independent of the presence of the fetus. This 
experimental work was carried out in the rhesus monkey {Macaca vmlatta), 
a primate with a twenty-eight day menstrual cycle and whose genital tract and 
reproductive physiology are strikingly like that of man. 

After the study of several hundred pregnancies in the monkey, we now 
have three instances in which there was spontaneous death of the fetus from 
some inherent cause while the placenta remained hormonally active in relation 
to the mother organism. Thus, the essential factors of the earlier experimental 
work were duplicated. Pregnancy in the rhesus monkey lasts about six montlis, 
and the first evidence of a fetal skeleton is seen around seventy days. It 
•is routine to make x-ray films of all pregnant animals at this time with added 
films before or later, according to the problem under consideration. The 
progress of pregnaney before the appearance of the fetal skelton is followed 
by rectal palpation of the enlarging uterus and by x-ray films after intravenous 
injection of an opaque medium*' which, when excreted by the pregnant animal, 
gives good visualization of the hilus and full length of the ureter in most 
eases. In the lionpregnant animal the contrasting medium passes through 

■i'Dioclrast was generously supplied by the Winthrop Chemical Company, Inc. 
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to tlie bladder so quickly that traces alone can be seen in the ureters. Only 
after tlie establisiiment of the definitive placenta about tbe tliirty-fiftb day,^ 
do the ureters fail under the hormonal influence exercised by that organ upon 
all smooth muscle. A sloAving up of the urinary flow is a sign of pregnancy. 

2loiikcy A. — Jan. IS, 1940, was the conception date initiating this pregnancy, first 
recognized on' rectal palpation February 17. This was the second gestation for the animal 
born in the laboratory in 1935. The routine urogram on the seventy-sixth day of pregnancy 
showed an enlarging uterus but no skeleton. There was a definite distention of the i-ight 
ureter and .suggestive changes in the left. Botli ureters were well visualized, indicating a 
moderate stasis. A second x-ray (Fig. 1) was taken on the ninety-fourth day of pregnancy. 



Fi^. 1. — X-ray photograph showing distended ureter in a monkey on the ninety-fourth day 
of pregnancy. Interrupted line marks extent of uterus. 

The distended right ureter was seen, but the uterine sliadow was not large enough to be com 
patible with a normal gestation of this length and no fetal skeleton was evident. A 
hysterotomy was performed on the one hundredth day and the uterine contents removed as a 
whole. The placental size was comparable to that of a sixty-day pregnancy, but when tlie 
membranes were opened no fetus was found, although the point of attachment of the cord 
was easily recognized. The amniotic fluid contained some debris. In this instance, even 
after spontaneous absorption of tlie fetus, the hj'droureter persisted because of the presence 
of a functioning placenta. At eleven days post partum, the ureter.® were normal in size. 

Monkey B . — This animal matured in the colony, menarche on Sept. 30, 1938. The first 
ovulation was recorded as having taken place a few days before a laparotomy performed six 
months later on !March 14, 1939. The first pregnancy began ISTovember 8 and is the one of 
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interest here. The animal was in a group being studied for the character of ureteral response 
in known first pregnancies. An x-ray film on the thirty-sixth day visualized the ureters, 
which were normal in caliber for the nonpregnant animal, but the unbroken columns of fluid 
indicated placental activity. Three weeks later, on day fiftj'-ninc, these columns were seen 
to have doubled their nudth, indicating a beginning of dilatation. The fundus of the uterus 
reached the lower border of the seventh vertebra and the pregnancy, as disclosed in these two 
x-ray pictures, appeared to be progressing normally. However, on the eighty-eighth day the 
uterine shadow, which then extended to the upper border of the seventh vertebra, did not 
contain any evidence of a fetal skeleton. An x-ray picture taken of this animal on the 
eightieth day of a normal pregnancy during the following year was used for comparison and 
in the normal picture the uterus was larger reaching the central zone of the fifth vertebra. 
In the normal pregnancy the outlines of the skull and facial bones lay to the right of the 
sixth lumbar vertebra with the axial skeleton of the fetus distinguishable between the seventh 
vertebra and the crest of the ilium. Ureteral distention was definitely less than in the 
pathologic pregnancj' under examination here in which there was a much smaller uterus. A 
hysterotomy was performed upon the one hundred twenty-seventh day in order to recover and 
examine the uterine contents. Without opening up the anmiotic cavity, the placenta with 
its membranes was dissected from the uterine wall and placed in formalin to harden before 
opening. The embryo measured 25 mm. When the length of the embryo was taken with its 
physical appearance and reference made to Heuser and Streeter ’sc work (1941), it was indi- 
cated that the stage of development reached was about the forty-sixth day. Tliis agrees witli 
data from our own series of fetuses. The placenta weighed 47 gram.'’, a weight which is 
normally associated with a pregnancy of seventy-five days’ duration. A fetus compatible 
with a seventy-five day pregnancy should measure about 90 mm. (Schultz^) in length instead 
of the aforesaid 25 mm. and so it appears that the failure began in the embryo while the 
placenta continued to function, in part. To summarize, in this animal there was an established 
ureteral dilatation on the fifty-ninth day, two weeks after the death of the fetus, and the 
dilatation persisted through the eighty-eighth day, or seven weeks after the fetal death, and 
up to eleven weeks later to the time of the hysterotomy on the one hundred twenty-seventh 
day. Thus, the living, functioning placenta sustained the physiological state of pregnancy 
with its accompanying hydroureter for 81 days after the death of the embryo. 

Monlcey C . — Born in the laboratory May 21, 1937, the first pregnancy of this animal 
began Feb. 4, 1940. On the ninetj'-fourth day the urogram showed columns of fluid with 
some distention of the ureter. There Avas no fetal skeleton and the uterine fundus reached 
only to the upper part of the body of the sixth vertebra. The diagnosis of fetal death before 
the seventieth day was made. The animal aa'us kept under close observation, especially Avhen 
vaginal bleeding began on the one hundred twenty-first day.- Twenty-four hours later it 
was possible to recover the products of the spontaneons, complete abortion. On examination 
it Avas found that the primary and secondary lobes of the placenta were Avell defined, but the 
ovum Avas represented by a pear-shaped solid mass 1.5 cm. in diameter Avithin a collapsed 
amniotic sac. The size of the placenta indicated comparatively normal groAvth to about the 
sixtieth day. The embryo gave no clue to the -stage reached before degeneration, but the 
Avell-defined placenta indicates embryonic normality for fifty days or more. It is of interest 
to compare the ureteral dilatation of this pregnancy Avith that of the succeeding one. Com- 
parison was made AA'ith a urogram of the one hundred forty-eighth day from the second 
pregnancy. At this time the height of ureteral distention for the pregnancy should be 
reached and it Avas interesting to find that, even in the presence of a comparatively large 
fetus, the dilatation was less in degree than in the first pregnancy at ninety-four days A\'ith 
a degenerated fetus’. 

Discussion 

When hormone assay methods were first available, Frank, « 1929, studied 
a case in Avhich the placenta had remained in the uterus for eighteen days follow- 
ing an otherwise normal deliveiy. Before manual removal of the placenta the 
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estrogen level of the blood was found to be elmracteristic of pregnancy. In 
a study of an abdominal pregnancy after a term fetus bad been removed and 
while of necessity the placenta had been left attached to the viscera, Ware and 
Main,® 1934, showed that the patient remained physiologically pregnant for 
over a month following removal of the infant. At the end of that time the 
urine assays for prolan became negative and it was assumed that the placenta 
had been absorbed. 

Zondek^® has recently described a human case in the eighth month of 
pregnancy in which fetal movements had ceased — no fetal heart sounds were 
heard and death of the fetus was diagnosed. Hormonal tests, however, showed 
that the level of estrogenic hormone in the serum corresponded to that of 
normal pregnancy, and the gonadotropin level of the urine Avas also high. 
These Amines fell only after operative removal of a dead fetus Avith a placenta 
normal in appearance. The Avork'^ from our laboratory has shown that after 
operative remoAml of the fetirs the estrogenic levels Avere maintained until spon- 
taneous expulsion of the placenta, after A\4iich the estrogens fell abruptly but 
the androgens, coming in greater part presumably from the adrenals, returned 
more sloAvly to the nonpregnant levels. Zondek says, in remarking on the fact 
that the placenta can sometimes remain functional in spite of death of the fetus, 
“In such cases the hormone levels in blood and urine can be higher than in nor- 
mal pregnancy because the entire output of placental hormones is taken up by 
the maternal circulation, none going to the fetus.’’ In this connection it is in- 
teresting to note the early appearance of dilatation present on the fifty -nineth 
day in Monkey B. 

Within the last year Hirsch^^ has described a ease of convulsive eclampsia in 
Avhich all signs and symptoms developed after death of the fetus. He Avarned 
against complaeencj’’, even though the fetus Avas knoAAm to be dead because the 
placenta might still be active. 

BAddence for the functional independence of the placenta, once pregnancy 
is Avell started, is imposing. It has long been knoAvn that ovaries are not neces- 
sary for the completion of pregnancy in the human being and Hartman and 
Corner^® haAm recently, in the monkey, pushed back the crucial time for removal 
of the ovaries (corpus luteum) to the first month of the six-month gestation. In 
the same animal it has been shoAvn’^ that the operative removal of the fetus or the 
fetus Avith one or both ovaries does not interrupt pregnancy; thyroidectomy is 
compatible Avith the continuance of gestation and, in some animals finally, P. 
B. Smith^® has shoAvn that the hypophysis is not necessary for the continuation 
of pregnancy. A comprehension of the autonomy of the placenta has developed 
with the accumulation of data from the field of endocrinology. 

Summary 

Upper urinary tract dilatation has been demonstrated in the monkey after 
death of the fetus, but AAhile the placenta remained functional toAvard the ma- 
ternal organism. The unruptured uterine contents were secured at hysterotomy 
in two instances and recovered at the time of a spontaneovAs abortion in the third. 
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These three histories of primaiy death of the fetus parallel earlier experiments 
in which the fetus alone was surgically removed. Thus, pyeloureteral dilatation 
in pregnancy is associated with the functioning of the maternal surface of the 
placenta during the physiological state of pregnancy without dependence on the 
continued presence or life of the fetus. 

Grateful acknowledgment is made to Mr. Joseph Negri for management of the monkey 
colony, and to Miss Janet Buchanan and Miss Helen Carlson for the excellent urographs, 
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A STATISTICAL REPORT OF 1,771 CASES OF HYSTERECTOMY 

W. C. Weir, M.D., Cleveland, Ohio 

(From the Department of Gynecology, The Univermty Hospitals and Western Deserve 

University Medical School) 

O N THREE previous occasions, statistics on hysterectomy have been pre- 
sented -from this departments'^ This fourth report comprises 1,771 
consecutive cases covering the five-year period ending Jan. 1, 1945. The 
pan- or total hysterectomy as described by W. H. WeiC has been the pro- 
cedure of choice. 

As seen in Table I, panhysterectomy was done in 71 per cent of the cases. 
This is slightly lower than in our previous series, due to the recent popularity 
of the vaginal hysterectomy’', which shows a proportional increase. The 
supravaginal hysterectomy was done on only the most complicated cases by 
the resident staff, but continues to be a routine procedure by’' a few of the 
visiting staff, which accounts for the relatively high number in the latter 
group. Although the proportion of white to Negro in the community as a 
whole is ten to one, 30 per cent were Negro patients. This is due to the 


Table I. Distribution of Cases 



179 1 

vaginal 

HYSTERECTOMY 

319 

SUPRAVAGINAL 

HYSTERECTOMY 

1,273 

PAN- 

HYSTERECTOMY 

1,771 

TOTAL 


NO. 

per 

CENT 

NO. 

PER 

CENT 

1 NO. 

CENT 

PER 

NO. 

PER 

CENT 

Distrihntion . — 

Eesident staff 

82 

4.63 

59 

3.33 

580 

32.7 

721 

40.7 

Visiting staff 

97 

5.48 

260 

14.7 

693 

39.2 

1.050 

59.3 

Combined staffs 

179 

11.1 

319 

18.0 

1,273 

71.0 

1,771 

100.0 

Color distrihntion . — 

Wliite 

159 

88.8 

258 

80.9 

822 

64.5 

1,239 

69.9 

Negro 

20 

12.2 

61 

19.1 

451 

35.5 

532 

30.1 

Parity . — 

Para 0 

6 

3.4 

138 

43.4 

413 

32.4 

557 

31.4 

Para 1 plus 

173 

96.6 

181 

56.6 

860 

67.6 

1,214 

68.6 


greater incidence of myoma and pelvic inflammation in this group and to the 
particular district from which the out-patient clinic draws the majority of 
its eases. The greater proportion of parous patients is again found in the 
vaginal hysterectomy’' group where prolopse resulting from childbirth is the 
most frequent indication for this procedure. As a supravaginal hysterectomy 
is usually done only'' in the presence of a normal-appearing cervix, a com- 
paratively larger number of nonparous women are found in this group. 

The age distribution is given in Table II. The largest proportion of the 
pan- and supravaginal hy^sterectomies occurs in women nearing or at the 
menopause, namely, in the fourth and fifth decades of life. This is due to 
inany^ factors including the increase in symptoms from pathologic lesions of 
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tile pelvic organs at this age, the often elective 'nature of this, operation, and 
the desire to preserve the reproductive function by most women as long as 
possible. As prolapse is usually a late complication of childliirth, vaginal 
hysterectomy is done more often in the later decades. 


Table II. Age Decade Dis’i'kibution 


YEAKS 

179 

VAGINAL 

j hysterectomy 

319 

supravaginal 

HYSTERECTOMY 


1,771 

TOTAL 

NO. 

CENT 

PER 

NO. 

PER 

CENT 

NO. 1 

1 PER 1 

1 CENT 

NO. 

PER 

CENT 

Second decade, 10 to 39 

0 

0 

3 

.31 

5 


6 


Third decade, 20 to 29 

2 

1.1 

IS 

5.6 

73 

5.7 

93 

5.2 

Fourth decade, 30 to 39 

27 

15.1 

331 

43.0 

540 

42.4 

698 

39.4 

Fifth decade, 40 to 49 

48 

26.8 

136 

42.6 

542 

42.6 

720 

41.0 

Sixth decade, 50 to 59 

57 

31.8 

27 

8.5 

90 

7.3 

174 

9.8 

Seventh decade, 60 to 69 

' 39 

23.8 

6 

3.9 

22 

3.7 

67 

.3.8 

Eighth decade, 70 plus 

6 

3.4 

0 

0 

1 

.08 

7 

. .4 


Chronic cervicitis has been excluded from the list of diagnoses given 
in Table III because its presence was reported by the pathologist in almost 
every ease in which the cervix was examined. Myoma and relaxation of the 
vaginal outlet again are the most common indications for hysterectomy. The 
incidence of salpingitis has not appreciably decreased as yet as a result of 
penicillin and the sulfonamides, because old, chronic cases originating before 
the advent of these drugs were most often encountered, Tlie diagnosis of 
endometriosis was not confirmed by the pathologist in many cases but was 
made clinically at the time of operation, on finding extensive and characteristic 
scar tissue from which the islands of endometrial-like glands had long since 
disappeared. The four instances of carcinoma of the cervix were diagnosed 
postoperatively. 


Table III. Incidence oi’ Diagnoses 



179 

VAGINAL 

HYSTERECTOMY 

319 

SUPRAVAGINAL 

HY^STERECTOMY 

1,273 

PAN- 

IIYSTEUECTOMY 

1,771 

TOTAL 

NO. 

PER 

CENT 

[ NO. 

I PER 

1 CENT 

1 

NO. 

CENT 

PER 

NO. 

PER 

CENT 

Eelaxed vaginal outlet 

172 

96.0 

95 

29.8 


49.8 . 

902 

52.0 

Myoma 

61 

34.0 

258 

89.3 

897 

70.5 

1,216 

68.5 

Salpingitis 

1 

.56 

93 

29.2 

375 

34.0 

469 

26.5 

Endometriosis 

10 

5.0 

56 

17.6 

176 

13.8 

242 

13.7 

Ovarian tumors 

1 

,56 

26 

8.1 

58 

4.5 

85 

4.8 

Carcinoma of fundus 

2 

1.1 

7 

2.2 

24 

1.9 

33 

1.9 

Carcinoma of cervix 

0 

0 

1 

.31 

3 

0.2 

4 

0.2 

Prolapse 

165 

92.2 

7 

2.2 

111 

8.7 

283 

16.0 


Table IV. Distribution op Most Common Symptoms 



179 

VAGINAL 

HYSTERECTOMY 

1 319 

I SUPRAVAGINAL 
' HYSTERECTOMY 

1,273 

PAN- 

HYSTERECTOMY 

1,771 

TOTAL 


1 NO. 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

CTO 

PER 

CENT 

no K 


PER 

CENT 

no 1 


Pain 

Bleeding 

Tumor 

Prolapse 


33 

0 

103 


18.4 

0 

57.6 


142 

39 

1 


44.5 

8.2 

.31 


580 

126 

23 


45.5 

9.9 

l.S 


775 

165 

127 


42.6 

9.3 

7.2 
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THREE HUNDRED COLPORRHAPHIES 


111 


completely emptying the bladder. This is determined by catbeterizing the patient daily after 
voiding and (measuring the results) installing 30 c.c. of 5 per cen't Argyrol until less than 
an ounce is obtained by catheter. This procedure avoids later infections in the bladder from 
residual urine, and affords great comfort to the patient. 

It is apparent that the older the patient the longer the duration of the symptoms, the 
greater the pfiUiolog^', and the lower the chances for a complete cure. Tlierefore, cysloceles 
and rectoceles and their associated pelvic pathology should be anatomically corrected soon 
after the completion of the family, or about 40 j'ears of age, so that the mother can be 
spared the long years of debilitating symptoms and be more healthj^ and better able to as- 
sure properly her responsibilities of middle life. 
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Table VII. Postoperative Complications 



179 

VAGINAL 

HYSTERECTOMY 

319 

SUPRAVAGINAL 

HYSTERECTOMY 

1,273 

PAN- 

HYSTERECTOMY 

1,771 

TOTAL 

NO. 

PER 

CENT 

NO. 

1 PER 

1 CENT 

NO. 

PER" 

CENT 

NO. 

PER 

CENT 

Infected wound 

1 

.56 

12 

3.76 

36 

2.8 

49 

2.8 

Peritonitis 

3 

1.7 

2 

.62 

8 

.63 

13 

.73 

Plilebitis 

1 

.56 

1 

.31 

12 

.94 

14 

.79 

Vesicovaginal fistula 

0 

0 

0 

0 

2 

.16 

2 

.11 

Rectovaginal fistula 

1 

.56 

0 

0 

2 

.16 

3 

.17 

Pulmonary embolus 

3 

1.7 

2 

.62 

9 

.71 

■ 14 

.79 

Cystitis 

16 

8.3 

11 

3.4 

46 

3.6 

73 

4.1 

Pyelitis 

1 

.56 

2 

.62 

3 

.24 

6 

.34 

Pneumonia 

3 

1.7 

1 

.31 

14 

1.1 

18 

1.0 

Paralytic ileus 

2 

1.1 

7 

2.2 

21 

1.7 

30 

1.7 

Hemorrhage 

2 

1.1 

2 

.62 

12 

.94 

16 

.9 


Table vni. Morbidity 



179 

VAGINAL 

HYSTERECTOMY 

319 

SUPRAVAGINAL 

HYSTERECTOMY 

1,2J3 

PAN- 

HYSTERECTOMY 

1,771 

TOTAL 


NO. ] 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

Temperature below 

38.5° C. 

74 

41.4 

170 

53.3 

763 

59.9 

1,007 

56.8 

Temperature above 

38.5° 0. for one day 

39 

21.7 

82 

25.7 

257 

20.2 

378 

21.3 

Temperature above 

38.5° C. for more than • 
one day 

66 

36.9 

67 

21.0 

253 

19.9 

386 

21.8 


The conventioBal method of reporting morbidity rates is used in Table 
VIII. It is not completely satisfactory because of the large number of cases 
which have a brief, twenty-four to forty-eight hour, but marked febrile 
reaction postoperatively, for which there is no adequate explanation. The 
morbidity in the vaginal hysterectomy group, because of the more advanced 
age of the patients, remains essentially the same as before and is higher than 
that found in the supravaginal and panhysterectomy groups. These are 
appreciably lower than those reported previously, due probably to the 
availability and more frequent use of the sulfonamides and penicillin. 


Table IX. Mortality Bates 



179 

VAGINAL 

HYSTERECTOMY 

319 

SUPRAVAGINAL 

HYSTERECTOMY 

1,273 

PAN- 

HYSTERECTOMY 

1,771 

TOTAL 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

Resident staff 

0 

0 

2 


8 



1.37 

Visiting staff 

3 

3.2 

1 

.38 

6 

.87 

10 

.95 

Combined staffs 

3 

1.68 

3 

. .93 

14 

1.10 

20 

1.13 


The mortality rates are shown in Table IX. These compare favorably 
with similar series of hysterectomies and our last one. The mortality rates 
for supravaginal and panhysterectomies are approximately the same and for 
the vaginal hysterectomies only slightly higher. A brief summary of the 
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It is difficult to evaluate tlie frequency of the symptoms, due to their 
variety and their subjective character. Those tabulated in Table IV are, at best, 
only an estimation. Urinary symptoms, although found very frequently and, in 
few cases, as the primary one, were excluded because they are most often 
secondary. 

Additional operative procedures at the time of hysterectomy are not 
only frequently desirable hut are often necessary. The incidence in this 
series is shown in Table V. To obtain the best clinical result by providing 
adequate pelvic support, the repair of the relaxed vaginal outlet is con- 
sidered of primary importance in this clinic. The frequency of repair pro- 
cedures approximates the incidence of relaxed vaginal outlets and approaches 
that of parous women. As active infection is rare in this type of pelvic 
surgery, appendectomy is not only desirable but can be easily done and 
frequently is. 


Table V. Additional Operative Procedures 


' 

179 

VAGINAL 

HYSTERECTOMY 

319 

SUPRAVAGINAL 

HYSTERECTOMY 

1,273 

PAN- 

HYSTERECTOMY 

1,771 

TOTAL 


NO. 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

1 NO. 

PER 

CENT 

Curettage 

4 

2.24 

29 

9.1 

50 

3.9 

83 

4.7 

Perineorrliapliy 

174 

97.2 

90 

28.2 

620 

48.6 

884 

49.9 

Anterior colporrhaphy 

177 

98.8 

35 

11.0 

291 

22.8 

503 

28.4 

Partial removal of 
adnexa 

4 

■ 2.24 

128 

40.1 

414 

32.4 

546 

30.8 

Complete removal of 
adnexa 

1 

.56 

46 

14.4 

260 

20.4 

307 

17.3 

Appendectomy (possible) 

0 

0 

159 

68.5 

862 

86.3 

1,021 

82.9 

Hemorrhoidectomy 

26 

14.5 

23 

7.2 

83 

6.5 

132 

7.5 

Cholecystectomy 

0 

0 

0 

0 

1 

.08 

1 

.06 


Injury to the bowel or bladder at the time of operation, though infrequent, 
as seen in Table VI, is seldom serious. On the other hand, a cut or tied ureter 
is the most feared operative complication of hysterectomy. Consciousness of 
this danger has kept the incidence very low, although it is slightly higher 
here, when compared with our previous five-year period. Contrary to the 
popular belief of the general surgeon, its occurrence is no higher in the pan- 
or total hysterectomy than it is in the supravaginal. 

Table YI, Operative Complications 



179 

VAGINAL 

HYSTERECTOMY 

319 

SUPRAVAGINAL 

HYSTERECTOMY 

1,273 

1 PAN- 

1 HYSTERECTOMY 

1,771 

1 TOTAL 

NO. 

PER 1 
CENT 

1 

NO. 1 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

Injured ureter 

1 

.56 

3 

.93 

7 

.55 



Torn bladder 

0 

0 

0 

0 

8 

.03 



Torn bowel 

2 

1.1 

2 

.62 

5 

.39 




Various postoperative complications are enumerated in Table VII. They 
are all relatively infrequent. While the incidence of infected wounds and 
cystitis is lower, the others remain essentially the same as in the previous 
five-year period and are again approximately the same in the supravaginal and 
panhysterectomies. Paralytic ileus, which is now more easily recognized and 
treated, was a complication in 1.7 per cent of the cases. 





















THE RATE OP RENEWAL IN WOMAN OP THE WATER AND SODIUM 
OP THE AMNIOTIC PLUID AS DETERMINED BY 
TRACER TECHNIQUES 

G. J. VosBURGH, M.D., L. B. Plexner, M.D., D. B. Cowie, Ph.D., 

L. M. Hellman, M.D., N. K. Proctor, and W. S. Wilde, Ph.D., 

Baltimore, Md. 

(From the Department of Ohstetrics, Johns Uoplcins University and Hospital, Baltimore; the 
Department of Dmhryology, Carnegie Institution of Washington, Baltimore, and the 
Department of Terrestrial Magnetism, Carnegie Institution of 
Washington, Washington) 

A lthough the injection of dyes has demonstrated that exchange of an 
artificial constituent of the amniotic fluid may take place with the maternal 
plasma,^’ ^ it was impossible to obtain a reliable and precise picture of the dy- 
namics of the naturally occurring constituents of the fluid until radioactive 
and stable isotopes became available for experimental purposes. ^leasurements 
made with the isotope technique in the guinea pig showed that the water of the 
fluid at all stages of gestation is completely replaced at the surprisingly rapid 
rate of about once an hour, whereas the rate of replacement of the sodium is 
about fifty times slower.^ We have now measured water and sodium transfer 
to the human amniotic fluid using deuterium oxide (heavy water) and radio- 
active sodium (Na^"*) as the tracer substances. The observations with water were 
made on five women, and with sodium on twenty women, on whom hysterotomies 
were performed for the reasons given in Tables I and II. 

Methods 

The cases in this series are the same as those used in measurement of pla- 
cental transfer of water and sodium to the fetus; and details of the tech- 
niques employed can be found in the reports of those studies.^’ ® The essential 
points are : (1) A sample of amniotic fluid was withdraivn through the wall 
of the intact uterus with needle and syringe approximately thirty minutes 
after intravenous injection of NaCl tagged with Na^"*. and ten minutes after 
intravenous injection of deuterium oxide (D 2 O). (2) Care was taken to avoid 

contamination of the fluid with blood. (3) The rate of disappearance of the 
tracer substance from the maternal blood plasma was determined for the* tagged 
sodium and D 2 O in order to permit calculation of the average concentration of 
the tracer during the period of transfer to the amniotic fluid. The DjO content 
of each sample of amniotic fluid was determined in duplicate ; cheeks to within 
± 0.01 per cent were obtained. Because of the low concentration of tagged 
sodium, radioactivities were measured on samples of 5 c.c. of amniotic fluid or, 
in some eases, on larger samples concentrated by evaporation; correction was 
made for absorption of radiation by the -sample.® 

The methods and rationale for calculating the rate of transfer of water and 
sodium to the fetus have been given.^* ® Similarly, the amount of water trans- 
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primary cause of deatli is as follows; Of the fourteen deaths following pan- 
hysterectom3% one was due to pneumonia, four to pulmonary embolus, four 
to peritonitis, and five were due to cardiac failure. Of the three deaths fol- 
lowing supravaginal hysterectomy, one was due to pulmonary embolus, one to 
cardiac failure, and one to cerebral hemorrhage. Finally, of the three deaths 
following vaginal hj'^sterectomy, one was due to pulmonary embolus, one to 
cerebral accident, and one to peritonitis. 

In conclusion, statistics have been presented on a large number of con- 
secutive hj’^sterectomies for another five-year period from this department. 
Although it is general^ conceded that, in trained hands, pan- or total 
hysterectomy as against supravaginal h3’^sterectomy is the procedure of choice 
when the uterus is to be removed, our statistics again bear this out. 
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the rapidly diminishing concentration of D 2 O in the blood during the early part 
of the experiment. The method for obtaining this value has b'een reported."*’ ® 
In like manner the amount of sodium transferred to the amniotic fluid for the 
period of the experiment can be calculated from the equation ; 

Nanmf Na'^nmt ^ ' mp 

where Na^^mf refers to the sodium, tagged with the radioactive isotope, which 
is present in 1 c.c. of the amniotic fluid ; Na*mp to the average concentration of 
tagged sodium in the maternal plasma and Namp to the concentration of nor- 
mally occurring sodium in the maternal plasma. We have assumed the con- 
centration of sodium in maternal plasma to be 3.3 mg. per cubic centimeter.'^ 
The calculation of the rate at which the sodium of the amniotic fluid is replaced 
by sodium of the maternal plasma has been made on the assumption that there 
are 2.8 mg. sodium per c.c. amniotic fluid.® 

Results 

The results are presented in Tables I and II and call for little comment. 
On the average, 34.5 per cent of the Avater of amniotic fluid is replaced per hour 
by Avater from the maternal plasma. This means that the average rate of reneAA’’al 
of the Avater of the amniotic fluid is once eA^ery 2.9 hours. The sodium of the 
fluid is rencAved at the average rate of 6.9 per cent of that present per hour; i.e., 
the sodium of the fluid is turned OA’^er once everj^ 14.5 hours. There is consider- 
able variation, apparently unrelated to gestational age, among the observed rates 
both for water and sodium. 

Discussion 

The rate at AA’hicli Avatcr is transferred to the amniotic fluid is considerably 
greater than that for sodium. Whereas the amount of Avater which flows into 
and out of the amniotic sac in three hours is approximately equal to the volume 
of the amniotic fluid, only about one-fifth of the total sodium is replaced in the 
same interval. This means that Avater is reneAA’ed about fiAm times as rapidly 
as sodium. When a comparison of the rates of transfer of Avater and sodium 
across the placenta in the guinea pig AAms made, a similar difference Avas noted.® 
EAudence was given which could explain the observations completely on the 
basis of greater permeability of the placental membrane to Avater than to sodium. 
The same explanation, applied to AvhatcAmr membranes are invohmd, may hold 
for the difference in transfer rates of Avater and sodium from the maternal 
circulation to the amniotic fluid. 

It Avill be apparent from the large difference in rate of transfer of water 
and sodium to the amniotic fluid that it is impossible to make reliable deductions 
about the rate of exchange of the normal constituents of the fluid from observa-. 
tions on foreign substances like dyes. 

The main source of the amniotic fluid has been thought by some investigators 
. to be fetal urine. The present experiments shed no light as to the principal site 
at which the exchange of Avater and sodium betAveen the maternal blood and 
amniotic fluid takes place. It Avas pointed out in studies on the guinea pig® 
that in the earlier stages of pregnancy a volume of water equal to that of the 
fetus floAvs in. and out of the amniotic sac in an hour, and that it Avould seem 
questionable that the fetal urine could alone account for this relatively large 
volume of fluid. The results in Avomen substantiate this view. At the tenth 
Aveek of gestation, for example, 40 c.c. of amniotic fluid may be associated Avith 
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Table I. Eate op Transfer of Water From Maternal Circulation to Amniotic Fluid. 
‘'Delivery Time op Amniotic Fluid” Eefers to Minutes After Injection 

OP D;0 Into Mother 


INDICATION 

FOR 

OPERATION i 

GESTATION 

AGE 

DELIVERY 

time of 

AJINIOTIC 

FLUID 

AVERAGE 

concen- 

tration 

OP D,0 IN 
MATERNAL 
PLASMA 

CONCEN- 

TRATION 

OP D-O IN 
AMNIOTIC 
FLUID 

H-O TRANS- 
FERRED 
PER C.C. OP 
AMNIOTIC 
FLUID 

PER HOUR 

PER CENT 
OP H-0 OP 
AMNIOTIC 
FLUID 
RENEWED 

WEEKS 

MINUTES 

1 PER CENT 

PER CENT 

C.C. 

PER HOUR 

Chorea 

14 

7.5 

0.616 

0.029 

0.376 

37.6 

Psychiatric 

16 

9.5 

0.448 

0.019 

0.269 

26.9 

Cardiac disease 

18 

11.0 

0.447 

0.011 

0.134 

13.4 

Chronic pyelitis 

30 

5.2 

0.485 

0.031 

0.740 

74.0 

Contracted 

40 

7.1 

0.411 

0.010 

0.206 

20.6 

pelvis 












Average 

34.5 


Table II. Eate op Transfer op Sodium to Amniotic Fluid From Maternal Circulation. 
“Delivery Time op Amniotic Fluid” Eefers to Minutes After Injection op Na* Into 
Mother. The Eadio-Activities Were Measured in Samples Larger Than 1 c.c. But Are 
Presented in This Unit for Convenience. In Calculating “Per Cent op Na op 
Amniotic Fluid Eenewed Per Hour,” It Was Assumed That 1 c.c. op Amniotic 

Fluid Contains 2.8 mg. Na (6) 


INDICATION FOR 
OPERATION 

GESTA- 

TION 

AGE 

DELIVERY 
TIME OP 
AMNIOTIC 
FLUID 

Na* PER c.c.' 
MATERNAL 
PLASMA 
(AVERAGE) 

Na* PER' c.c. 
AMNIOTIC 
FLUID 

Na TRANS- 
FERRED 
PER C.C. 
AMNIOTIC 
FLUID 

PER HOUR 

PER CENT 
OP Na OP 
AMNIOTIC 
FLUID 
RENEWED 

WEEKS 

MINUTES 

MICROGRAMS 

JIICROGRAMS 

MILLIGRAMS 

PER HOUR 

Previous section 

38 

30 

1.94 

0.056 

0.189 

6.8 

Psychiatric 

16 

25 

1.31 

0.025 

0.151 

5.4 

Psychiatric 

10 

29 

1.74 

0.029 

0.112 

4.0 

Previous section 

37 

26 

5.98 . 

0.079 

0.101 

3.6 

Previous section 

40 

42 

3.60 

0.340 

0.440 

15.0 

Chorea 

14 

28 

3.23 

0.022 

0.048 

1.7 

Contracted pelvis 

36 

27 

2.59 

0.041 

0.116 

4.1 

Chronic pyelitis 

31 

40 

3.80 

0.280 

0.370 

14.0 

Carcinoma, abdomen 

17 

28 

3.86 

0.086 

0.157 

5.4 

Contracted pelvis 

40 

27 

5.22 

0.127 

0.179 

6.4 

Epilepsy 

12 

28 

4.65 

0.186 

0.282 

10.0 

Chronic nephritis 

12 

30 

5.84 

0.030 

0.034 

1.2 

Hjrpertension 

16 

28 

4.00 

0.044 

0.078 

2.7 

Hypertension 

24 

26 

0.61 

0.013 

0.164 

5.8 

Hypertension 

20 

26 • 

4.00 

0.130 

0.240 

8.6 

Hypertension 

38 

28 

3.02 

0.170 

0.398 

15.0 

Pre-eclampsia 

18 

27 

0.30 

0.007 

0.171 

6.1 

Pre-eclampsia 

31 

29 

6.10 

0.380 

0.420 

1.5.0 

Cardiac disease 

19 

27 

5.20 

0.084 

0.119 


Cardiac disease 

18 

33 

2.25 

0.034 

0.091 







Average 

6.9 


ferred to 1 c.c. of amniotic fluid in a loiovui interval of time can be calculated 
from the equation: 

If20nmf = D20ainf DaOmb 

where H 20 nmf represents^ the water transferred to 1 c.c. of amniotic fluid ; BsOamr, 
the observed concentration of heavj' water in the water of the amniotic fluid; 
DoOmb, the average concentration, during the period of the experiment, of heavj* 
water in the water of the maternal blood. The average concentration of heavy 
water in the water of the maternal blood is used in the calculations because of 


























AN INVESTIGATION INTO THE INCIDENCE OF ABORTION 

IN BALTIMORE 

Christopher Tietze, M.D., Baltiimore, Md. 

(From the Department of Obstetrics, Johns Hophins University and Hospital) 

T O DETERMINE the incidence of abortion in the general population a num- 
ber of studies have been made in the United States, mainly in large cities. 
A variety of methods have been used, and great caution must be exercised in 
interpreting the data. One method employed by several investigators is to deter- 
mine the number of abortions among the previous pregnancies of a series of 
obstetric patients, seen at the office or dispensary or admitted to a hospital. 
This method has the great advantage that questions as to the number and out- 
come of previous pregnancies are generally accepted as a routine part of the 
examination, and that there is usually good rapport between the patient and the 
physician in whom she has a high degree of confidence. To duplicate these con- 
ditions is often difficult in other types of studies. The outstanding deficiency 
of all obstetric series is that no pregnancy will be included unless it is followed 
by another which brings the case into the investigation. If abortions tend to 
occur more frequently among last pregnancies they will be underrepresented 
in the material. In addition, an obstetric series based upon the records of a 
single physician or a single hospital may be biased by the special professional 
interests of the doctor or the admission policies of the hospital. 

The present paper is based on the case histories of all patients admitted to 
the Department of Olistetrics of the Johns Hopkins Hospital in Baltimore from 
1937 to 1946 who had been pregnant at least once before. 

The number of plurigravidas during the ten-year period was 10,397, and 
the aggregate number of their previous pregnancies 30,133 or 2.9 per patient. 
Of these 30,133 previous pregnancies 25,009, or 83.0 per cent,- had produced a 
viable birth and 5,124, or 17.0 per cent, had ended in abortion. Unfortunately, 
it is not possible to say on the basis of the available data how many of these 
abortions were unintentional and how many were induced. 

Of the 10,397 plurigravidas admitted to the service, 9,130, or 87.8 per cent, 
terminated their current pregnancy with a viable birth and 1,267, or 12.2 per 
cent, ■vvith an abortion. The greater part of these current abortions were prob- 
ably unintentional, but an unlmo%vn number had been illegally initiated prior 
to admission, and a few were therapeutic. The 9,130 parturient women reported 
25,558 previous pregnancies with 4,102, or 16.0 per cent, ending in abortion. 
On the other hand, the 1,267 aborting women had had 4,575 previous pregnancies, 
and 1,022, or 22.3 per cent, of these had ended in abortion. The abortion ratio 
is markedly higher among the previous pregnancies of aborting women than 
among the previous pregnancies of those who produced a viable birth. This 
relationship has also been observed by others. Abortions are underrepresented 
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a fetus weighing less than 20 Gm.® and the water of this fluid will be completely 
replaced in about three hours. At term a fetus weighing 3.4 kg. is surrounded 
by approximately 1,000 c.c. of amniotic fluid which is exchanging water at the 
rate of approximately 350 c.c. per hour. This astonishingly rapid rate of re- 
placement of the water of the human amniotic fluid, like that of the guinea pig, 
is at variance with the concept that the amniotic fluid is a relatively stagnant 
body fluid. 

Summary 

The rate of passage of water and sodium from the maternal circulation to 
the amniotic fluid has been measured with heavy water and radioactive sodium 
as the tracer substances. The water of the fluid is completely replaced on the 
average once every 2.9 hours; this considerable rate of turnover is at variance 
with the concept that the amniotic fluid is stagnant. The rate of transfer of 
water is about five times more rapid than that of sodium. 


The heavy water for these experiments was purchased from 
Abbott Laboratories. 
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The high abortion ratio observed among the private patients and the pattern 
by pregnancy order seen in this group suggest a population which controls its 
reproduction mainly by contraceptive methods, but without achieving complete 
success. In such a group many women will resort to induced abortion if a con- 
ception has occurred in excess of the number planned or at a time when it was 
not wanted. Those, on the other hand, who have had one or more unintentional 
abortions continue their efforts to have the number of babies they originally 
intended. Both mechanisms tend to produce a high abortion ratio which in- 
creases with the number of previous pregnancies. 

The pattern among the Negroes, which is just the opposite from that seen 
in the private group, is an artefact resulting from the admission policies of the 
hospital. During the years covered by the present study, the number of hospital 
beds on the Negro ward has never been sufficient to accommodate all patients 
seeking admission and preference has been given — among others — to two cate- 
gories: To those who had produced no previous viable birth and to those who 
had had very many. The effect of this policy has been to increase the abortion 
ratio among the secundigravidas and to reduce it among the multigravidas of 
the hospital material on which the study is based. 

Summary 

1. Report is made on 30,133 previous pregnancies of 10,397 patients on 
an obstetric service. 

2. Of these pregnancies 5,124, or 17.0 per cent, ended in abortion. 

3. The abortion ratio was higher among the previous pregnancies of 
aborting than of parturient women. 

4. The abortion ratio was 25.1 per cent for private patients (white), 15.4 
per cent for white ward patients, and 16.6 per cent for Negro patients. 

5. With increasing number of previous pregnancies the abortion ratio 
increased for private patients, decreased for Negro patients, with no clear 
trend for white ivard patients. 

I want to thanlv Dr. Nicholson J. Eastman for his permission to use tliese records, and 
Mr. L. Omar Huesman for his aid in tabulating the data. 
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among the current pregnancies terminated in the hospital. This makes the 
abortion ratio appear a little lower among the previous pregnancies of these 
patients than it actually is in the population from whieh they are drawn. Sta- 
tistical methods have been devised to correct Ibis bias. With the present mate- 
rial, however, the effect of the correction is so slight that it does not seem worth 
while to introduce it. 

The total group of 10,397 patients can be broken down by color and pay 
status into three distinct components; 1,985 private loatients, all of whom were 
white ; 4,011 white ward patients ; and 4,371 Negro ward patients. The aggregate 
numbers of previous pregnancies and the numbei’s and percentages of abortions 
in the three groups are presented in Table I, showing separately the findings for 
parturient and aborting women. 


Table I. Nujiber of Wojiek, op Pbevious Pregnancies, and op Abortions and Per Cent 
OP Pregnancies Ending in Abortion, by Color and Pay Status and 
O uTCOjiE OP Current Pregnancy 


COLOR AND 

PAY STATUS 

OUTCOME OP 
current 

PREGN.ANCY 

NUMBER OP 
WOMEN 

NUMBER OP j 

PREGN.ANCIES | 

NUMBER OF 
ABORTIONS 

PER CENT 
ABORTIONS 

Private 

viable birth 

1,779 

2,734 

647 

23.7 

(White) 

abortion 

206 

425 

146 

34.4 



1,985 

3,159 

793 

25.1 

UHiite ward 

viable birth 

8,518 

9,816 

1,395 

14,2 


abortion 

523 

2,036 

4.32 

21.2 



4,041 

11,852 

1,827 

15,4 

Negro ward 

viable birth 

3,8.33 

13,008 

2,060 

15.8 


abortion 

538 

2,111 

444 

21.0 



4..37I 

15,122 

2,504 

16.6 


The findings of the present study are in line with the results of earlier 
investigations.^’ ® In view of the difference in method it is doubtful how com- 
parable they are with Anna Rochester’s figures for Baltimore.- Her data were 
liased upon a citywide sample of births in 1915, and the reported ratio of previ- 
ous pregnancies ending in aliortion was 7.5 per cent for white and 11.3 per cent 
for Negro women. 


Table II. Per Cent op Pre\’ious Pregnancies Ending in Abortion by Color and Pay 
Status and Number op Previous Pregnancies Per Woji^vn 


PREVIOUS PREGNANCIES | 

PRIVATE (white) 

j white ward 

! negro ward 

One 

17.1 


22.7 

Two 

2G.9 

15.1 

19.2 

Three 


15.3 

20.3 

Pour 

34.6 

IG.O 

21.1 

Pive 

36.8 

15.7 

10.2 

Six 

41.7 

15.7 

13.8 

Seven or more 

41.5 

10.2 

13.5 


Table II presents abortion ratios for the three color and pay status groups 
by the number of previous pregnancies per woman. A very striking pattern 
emerges. Among the private patients the aliortion ratio increases steeply with 
increasing number of previous pregnancies. In the white ward group no clear 
trend is apparent. Among the Negroes the abortion ratio is seen to decrease 
with increasing number of pregnancies. 










CHANGING CONCEPTS IN CERVICAL BIOPSY=:= 


Kenneth E. Cox, M.D., Victor B. Buhler, M.D., and 
William G. Mixson, M.D., Kansas City, Mo. 

(From the Gynecologic Division of the Tumor and Cancer Service and the Department of 
Pathology of the Kansas City Municipal Dospital No. 1 ) 

A SERIES of seven cases of equivocal lesions of the cervix are presented. 

Six of these cases represent all of the Jesions in which a problem in 
diagnosis was encountered, by memhers of tlie staff in a series of 110 routine 
biopsies of the cervix performed in a six-montli period. Two of the.se cases are 
considered, to be benign (1 and 2), three intraepithelial carcinoma (3, 4, and 5), 
one early inva.sive carcinoma (6), and one botli intraepithelial and early in- 
vasive carcinoma (7). These diagno.ses are not concurred in by all of the mem- 
bers of the staff or by consultants whose opinions wei-e reque.sted. 

Warnings as to the possible dangers of erroneous diagnosis of equivocal 
lesions of the cervix have been sounded before in the literature. TeLinde and 
Galvin^ have stated, “The inability of pathologists to diagnose with certainty 
extremely early lesions has resulted in mistakes of a serious nature. Errors 
are made in both directions. Benign cancerlike lesions, the result of squamous 
cell metaplasia and epidermidization, are frequently erroneou.sl 3 ' called malig- 
nant. Early malignant lesions are also not infrequentl.y called benign. Often, 
when dealing with these caneerlike lesions, the pathologist is in doubt, and 
he attempts to mask his lack of knowledge bj’- calling them preeancerous. This 
re.sults in unnece.ssaiy .surgeiy or irradiation.” The failure to realize the rela- 
tionship of intraepithelial carcinoma to invasive carcinoma, if complete study 
of the cervix is not attempted in cases where the original biop.s.y shows only 
intraepithelial carcinoma, is demonstrated bv these authors. Ten ca.ses ivere 
reported in which intraepithelial carcinoma of the cervix was treated by re- 
moval of the cervix with subsequent finding of definite invasive carcinoma. An 
eleventh case is reported in which the biopsj^ specimen showed the only area of 
invasions, but the removed cervix showed exteirsive changes in the surface epi- 
thelium such as were .seen in the biopsies of the other ten cases. In none of'thesc 
cases was the diagnosis of cancer pos.sible from the palpation or in.speetion of 
the cervix. 

The seven cases of equivocal le.sion.s presented here were managed as fol- 


lows : 

Case I. 
Case 2. 
Case 3. 
Case 4. 

Case 5. 
Case 6. 


Case 7. 


Benign lesion 
Benign lesion 
Intraepithelial carcinoma 
Intraepithelial carcinoma 

Intraepithelial carcinoma 
Invasive carcinoma 


Invasive carcinoma 


Multiple biopsy. 

.'Scalpel conization. 

Rebiopsy, total hysterectomy. 

Irradiation (radinm and deep 
x-ray). 

Rebiopsy, total hysterectomy. 

Rebiop.sy (curette), total hysterec- 
tomy,’ irradiation (deep x-ray 
only). 

.'^Jcalpel conization, irradiation 
(radium and deep x-ray). 


.Read before the Central Association of 
1947, -in Loutsville, Ky- 


Obstetricians and GynecoloEi.sts on Oct. 


24, 
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Eh SENSITIZATION IN A PEimPARA CAUSED BY INTRAMUSCULAR 
INJECTION OF HUMAN SERUM RESULTING IN FATAL 

ERYTHROBLASTOSIS 

J. Thornton Wallace, M.D., F.A.C.S., Alexander Wiener, M.D., F.A.C.P., 
AND MiVRGARET H. DOYLE, M.D., BROOKLYN, N. Y, 

(^Frain the Department of Obstetrics and Gynecology of the Brooklyn Hospital and the Long 
Island College of Medicine and the Office of the Chief Medical Examiner of New York City.) 

I T IS now generally recognized that transfusions, or even intramuscular injections of 
Eh-positi-ve blood are far more potent in sensitizing Eli-negative individuals than is preg- , 
nancy witli Eh-positive fetuses. Thus, while only one of about 25 Eh-negative women bearing 
Eh-positive babies becomes sensitized to the Eh factor, fully one-half of such individuals 
can be sensitized by injections of Eh-positive blood.i This difference is readily explained by 
the difference in quantity of antigen injected. On the otlier liand, it has been generally 
believed up to now that such sensitization could not result from the injection of serum or 
plasma, which is presumably free of red cells. 

The purpose of this report is to present possibly the first case which demonstrates 
that such sensitization can occur after intramuscular injection of scrum, causing fatal 
erythroblastosis even in a firstborn infant. 

Case Report 

Mrs. B. G,, aged 24 years, was first seen by one of us (J.T.W.) on Jan. 30, 1947, 
in the fifth week of her pregnancy. Eoutine antenatal Eli test revealed that she was Eh 
negative, her husband Eh positive. . Careful inquiry dieted no history of her having had 
either transfusions or injections of whole blood during infancy, cliildhood, or adult life. 
However, in discussing the matter with her father, who is a physician, he recalled that she 
had once had an intramuscular injection of pooled adult serum as a prophylactic measure 
against poliomyelitis. This had been given in October, 1931, when she was 8 years of age. 
The serum had been collected, prepared, and given by our own serologist as follows: 

Twent}' cubic centimeters of whole blood were drawn from each of si.x adult donors. 
Each specimen was “ Wassermannized ” ; they were then centrifuged individually to obtain 
the serums which were pooled. The pooled scrum was diluted with normal saline to make 
a solution of 40 per cent serum. Ten cubic centimeters of this solution were injected intra- 
muscularly into each buttock. 

Though it has been thought in the past that serum alone would not cause the 
production of Eh antibodies in Eh-negative individuals, she was nevertheless submitted 
to a more complete study which showed the following; 

Blood of Group M-N Type t,, Bh-Sr Type* 

^ Phenotype Genotype 

Prospective father 0 M Eh.rh Brr, B-B° or r"B° 

Prospective mother A, MN . rh rr 

•The M-N times are not important clinically, but are included for the sake of complete- 
ness. For a detailed description of the Kh-Hr types and . their heredity see publications of 
Wiener.- > 
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These results confirmed the original report that the mother is Rh negative and her 
husband Rh positive. Moreover, the husband was 'presumably heterozygous for the Rh factor 
as determined by tests with anti-Hr" serum.* . 

These tests were first made in the seventh week of pregnancy. At that time it was 
already possible to demonstrate the presence of Rh antibodies in the prospective mother’s 
serum. She was accordingly studied at intervals during her pregnancy with results recorded 
in Table I. Despite the administration of typhoid and pertussis vaccine for purposes of 
counter-immunization, the antibody titer rose as shown in Table I. 


Table I. Results op Rh Antibody Titration During Pregnancy 


ANTIBODY titer (UNITS) BY THE METHOD OF 



BLOCKING 


CONGLUTINATION 


AGGLUTINATION 

(IN SALINE 

CONGLUTINATION 

(IN ALBUMIN- 

TIME OP TEST 

(IN SALINE MEDIA) 

MEDIA) 

(IN PLASMA) 

plasma) 

7 weeks 

0 


14 

4 

17 weeks 

0 


6 

11 

23 weeks 

0 


3 

12 

27 weeks 

0 


34 

16 

31 weeks 

0 

60 


1,400 


Otherwise her pregnancy progressed entirely normally except for an anemia which 
responded even better than usual to iron therapy, until the thirty-second week. At this 
time the obstetrician was suddenly presented with the urgent problem of terminating the 
pregnancy at once in the interests of the baby because of a sudden extreme increase in 
the titer of the Rh antibodies in the maternal serum, and the serious probability that this 
might well be the only chance this patient might ever have of bearing a live baby. 
Clinically, the fetus appeared larger than would ordinarily be expected at this period of 
gestation, arousing the suspicion that it might already be suffering from fetal hydrops. 
X-ray showed only one fetus in utero and from the size of the bones, it was felt that it 
was a large fetus rather than an hydropic one. The vertex appeared to be somewhat 
extended. Vaginal examination showed the cervix to be long, very firm, and tightly closed. 
The presenting part was well doum. in the pelvic inlet, and on the right an orbital ridge 
and eye could be felt, making it essentially a brow presentation. Since termination of the 
pregnancy was solely in the interests of the baby, and since even the time consumed in 
a long labor might further damage the baby, with conditions so adverse to induction from 
below, cesarean section was performed under fractional spinal anesthesia without further 
delay. The baby was a living male which cried vigorously immediately after delivery 
and weighed 5 pounds, 5 ounces. Exsanguination transfusion was begun on the baby 
within fifteen minutes of delivery. The mother’s postpartum course was uneventful. 

In so far as the infant was concerned, it was planned to proceed with exsanguination 
transfusion at once without waiting for laboratory determinations or any other clinical 
data, because the antenatal serologic tests indicated that we were dealing with a severely 
affected infant who would have been stillborn had the pregnancy been allowed to proceed 
any further. Before the cesarean operation, therefore, 500 c.c. of blood were drawn from 
a Group A type rh donor and mixed with 60 c.c. of citrate solution in preparation for the 
transfusion. Two-fifths of the plasma was removed and replaced with saline solution.! 

At birth no apparent abnormalities were noted except for pallor of the baby and 
marked icterus of the umbilical cord. The hemoglobin concentration, as subsequently 
reported, was only 44 per cent (6.4 Gm.) and the red blood cell count 1.21 million per cu. mm. 


*The prospective father was Hr" positive as determined with serum kindly provided by 
Dr. A. E. Mourant. 

tWe have found that these babies do best if fresh blood rather than bank blood is used 
for the exchange transfusion. Since the prospective mother belonged to Group A and the 
father to Group O, we knew that a Group A donor would be compatible even before the baby 
was bom.'* After experience with this and other similar cases we now use as much as 1.000 
c e instead of 500 c.c. for replacement transfusion in such severely affected infants." This 
has proved more effective than the replacement of part of the donor’s plasma with saline. 
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The baby was given oxygen. His tone and cry were good. As already mentioned, 
within fifteen minutes of delivery an exchange transfusion was started. During a two-hour 
period 380 c.c. of blood wore injected into the left saphenous vein at the ankle, while 345 c.c. 
of blood were withdrawn from the right radial artery. The infant withstood the procedure 
well and seemed in good condition at its termination. He was then transferred to the 
nursery whore he received newborn care and was placed in the incubator with continuous 
oxygen. The baby did not appear to be jaundiced. The liver and spleen wore not 
palpable, and the hemoglobin concentration was now SO per cent (11.6 grams). 

Three and one-half hours after transfusion, definite jaundice was noted. Tiie liver 
and spleen were palpable two and one-half fingerbreadths below the costal margin. The 
baby continued to be lively and had a good cry. The hemoglobin concentration had 
risen to 85 per cent (12.3 Gm.) by the time the baby was eight hours old. Physical 
examination was essentiall}’' as noted above except that the respirations were somew'hat 
shallow and rapid. Because of the appearance of rapidly increasing jaundice which, in 
similar cases, we had previously found to indicate impending nuclear jaundice, an attempt 
was made to prevent intravascular conglutination of tlie remaining 15 per cent of the 
infant's blood cells, which had not been removed by the exchange transfusion, by 
instituting a continuous infusion of 15 c.c. of normal saline per hour. In addition 10 c.c. 
of blood were given each hour for five hours. This was effected through a ''cutdomi” 
in the right ankle vein. 



A. 


B. 


FJg-. 1. (A) Section of lung showing small blood vessel plugged with erythrocytes. (B) Section 

of liver showing multiple islands of hematopoiesis. 


The baby voided a scanty amount of deep yellow urine. He retained tliree feedings 
in eighteen hours after which all feedings were refused. 

Physical examination twenty-four hours after birth showed the jaudice to be deeper 
with a reddish tinge. The hemoglobin concentration at that time was 100 per cent (14.5 
grams). There was some edema of the thighs. The heart and lungs were normal. The 
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spleea -was smaller and the liver was not felt. The baby was apparently doing well, 
when about one hour later he began having respiratory diiSculties. The intermittent periods 
of apnea and cyanosis were treated with carbogen, coramine, and artificial respiration, 
A small amount of blood was noted coming from the right nostril. 

Four hours later the infusion was discontinued, after a total volume of 180 c.c. of 
saline had been administered. The baby’s extremities and eyelids were edematous at this 
time. Shortly after this (one-half hour) the infant was pronounced dead. 

Subsequent tests confirmed the prediction that the baby was Eh positive (his complete 
classification was Group A, Type M, Type Eh^). As a matter of fact, the blood cells 
failed to clump in anti-Eho serum, but this was due to complete coating of the infant’s 
cells by the maternal Eh-blocking antibodies as proved by the anti-globulin technique of 
Coombs and associates.*! In addition, the cord serum contained free univalent Eh- 
antibodies of a titer of 400 units by the albumin-plasma technique.^ The icterus index 
of the cord serum was 50 units by the acetone method, and the last sample obtained from 
the radial artery at the exchange transfusion had an icterus index of 38 units and Eh- 
antibody titer of 180 units. The fact that the icterus index and antibody titer did not 
decrease by 87 per cent in proportion to the replacement of red cells, can be explained, 
as pointed out in previous papers,*! by diffusion of bile and antibodies from the tissues into 
the circulation during the transfusion. In view of these extreme serologic findings, a 
fatal outcome was to be expected in spite of the exchange transfusion.s 

The most significant gross postmortem findings were the large size of the 
placenta (760 Gm. or about one-third the weight of the infant), edema of the sldn, generalized 
passive congestion, hepatosplenomegaly and edema of the brain with nuclear jaundice. 
The significant microscopic findings were disorganization of the liver cords with numerous 
large islands of hematopoiesis and plugging of the smaller blood vessels in the lungs by 
masses of red cells together with some crythroblasts. 

Subsequently blood was obtained from the parents of the father and classified with 
the following results; 

Blood of Group ' M-N Type -n, . Type 

’ Phenotype Genotype 

Paternal grandfather O M Eh, Eh.- r'E= or E’r" 

Paternal grandmother 0 MN rh ’ rr 

These findings proved that the father of the patient, previously found to belong to 
type Ehjrh, is, with certainty, heterozygous. Eepeat Eli-antibody titrations on the maternal 
serum two months post partum still showed a titer of about 1,000 units. Eegarding 
future pregnancies, therefore, the following prediction can be made. There is an equal 
chance of future infants being either Eh positive or Eli negative. If Eh negative, naturally 
the infant will not be erythroblastotic; if Eh positive in view of the high maternal Eh- 
antibody titer it will be severely affected and so early in pregnancy that a stillbirth will 
be inevitable. Experience in similar cases indicates that it is unlikely that the Eh-antibody 
titer in this mother’s serum will drop low enough during her childbearing period to enable 
her to have a viable Eh-positive fetus Thus in future pregnancies we would be dealing with 
an all-or-none proposition with the outcome depending entirely on the Eh type of the fetus. 

Summary and Conclusions 

A case is reported in which a young primigravida is presumed to have been sensitized to 
the Eh factor by an injection of pooled human serum, given as a prophylactic measure against 
poliomyelitis during childhood, and in whose baby fatal erythroblastosis developed. 

Accordingly, we should like to emphasize to clinicians that the injection of serum or 
plasma into Eh-negative women may create Eh sensitization. The hazard of such injections 
is at times as great as that accompanying the injection of Eh-positive wliole blood, and may 
deprive even primiparas of the opportunity of having normal babies. Therefore, it is urgently 
recommended that in taking obstetric histories careful inquiry be made into whether or not 
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such injections have been received b}’ the patient. It is likewise recommended that all 
physicians exercise utmost care and discretion in the use of these substances. 

Since the preparation of this report^ our attention has been called by personal inquiry 
from a California physician, to a second case of erythroblastosis in a firstborn baby whose 
mother may have been sensitized by injection of pooled serum as a prophylactic measure 
against poliomyelitis. 
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SULFADIAZINE CONCENTRATION IN THE BLOOD AND LOCHIA 


- Bruce P. Zumimo, M.D., and Louis Rudolph, M.D., Chicago, III. 

(From the Department of Ohstetrics, GooTc County Hospital and Hehtoen Institute of 

Fcsearch of the Code County Hospital) 

T his study was undertaken to determine the amount of the sulfonamides ex- 
creted from the postpartum uterus and its relation to the blood concentration. 
The recent use of chemotherapy justifies this report. These patients were 
afebrile and the use of the sulfonamide was academic. 

In this series of twenty -five patients, all but three were primiparas; 
two were gravida ii and one was gravida iii. Their prenatal and labor 
courses were normal. Each primipara was delivered by outlet forceps under 
pudendal block mth mediolateral episiotomy. 

Procedure 

Sulfadiazine was started within twelve hours after delivery. The routine 
consisted of 60 grains initially and 15 grains every four hours, with equal 
amounts of sodium bicarbonate. Lochia -was collected after tw'enty-four and 
forty-eight hours, and after seven days, by means of a contraceptive va^nal 
diaphragm. This diaphragm was inserted and removed with sterile technique. 

It was found that the diaphragm has to be inserted four to five hours 
prior to the collection of the tw'enty-four and forty-eight specimens in order 
to obtain the necessar}’- amount (8 to 10 c.c.) of lochia. Upon the removal of 
the diaphragm and its contents, blood was drawm from the cubital vein. Both 
specimens were collected in oxalated bottles. The seven-day lochia wns collected 
by a diaphragm placed ten to twelve hours before, since the output at this 
postpartum period was minimal. This seven-day specimen w'as of particular 
interest because the lochia contained little blood, wth an abundance of shreds 
and debris from the uterus. 

All contents wmre kept refrigerated and taken to the Institute within 
twelve hours. The sulfadiazine levels were determined by the same technician, 
using the Bratton-Marshall Photelometer technique. 

Patients w^ere ambulatory after the first postpartum day, save during the 
period of lochial collection. Only one tablet of Ergotrate, grain was 
given to each patient post delivery. 

The sulfa concentrations in the blood were extremely variable for all 
groups, remaining proportionately similar in each case. Thus patient No. 2 
revealed a level of 5.87 mg. per cent at the end of twenty-four hours, and 7.5 
mg. per cent at the end of forty-eight hours. On the other hand, patient 
No. 14 had a blood level of 15.9 mg. per cent at the end of twenty-four 
hours and 14.2 mg. per cent at the end of forty-eight hours. Lochial con- 
centrations behaved in a similar manner, though less in amount. Thus, 
in patient No. 2, the sulfonamide blood concentration at the end of twenty- 
four hours was 5.97 mg. per cent, -while the lochial concentration was 4.74 
mg. per cent. Again, patient No. 14 revealed a blood concentration of 18.9 
mg. per cent at the end of tw^enty-four hours and a lochial concentration 
of 15.7 mg. per cent. Thus, if the concentration of the sulfadiazine was 
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high in the blood, we could expect high concentration in the lochia. This is 
true whether we study the twenty-four hour or the seven-day specimen 
(Table I). 

There are paradoxial levels noted in the 48-hour specimen for patients 
No. 2, No. 3, No. 13, and No. 14, as well as in the seven-day specimen of 
patients No. 19, No. 21, and No. 25. In these, the diaphragm had to be 
retained for longer periods than the time allotted for the medication, because 
the lochia collected for the previous four to five hours and ten to twelve hours, 
respectively, was not sufficient for analj’^sis. It would seem to indicate that 
a fairly rapid loss of sulfadiazine occurs in the blood stream, and, despite 
their ambulatory state, some patients stiU discharge small amounts of lochia. 

The character of the lochia was no different than in the nonmedieated 
patients, although the odor tended to be “ sharper. ’ ’ There were no complications 
in any of these patients, and all were discharged on the eighth postpartum 
day. 

Table I 



[ 24 HOURS ] 

1 48 HOURS 

7th,: 

DAY 


BLOOD 

LOCHIA 

BLOOD 

LOCHIA 

BLOOD 

LOCHIA 


(HG. PER 

(IIG. PER 

(MG. PER 

(MG. PER 

(MG. PER 

(MG. PER 

PATIENT 

CENT) 

CENT) 

CENT) 

CENT) 

CENT) 

CENT) 

1 

12.19 

9.45 

Specimen was lost 



2 

5.97 

4.74 

7.5* 

9.0 



3 

15.0 

8.59 

16.23* 

. 27.23 



4 

12.64 

10.47 

Specimen lost 



5 

7.38 

4.47 

8.37 

5.43 



6 

9.7 

8.82 

8.37 

7.0 



7 

11.4 

10.3 

10.39 

9.0 



8 

6.31 

4.17 

7.2 

5.15 



9 

7.3 

4.0 

7.6 

6.0 



10 

11.38 

7.65 

7.95 

6.85 



11 

8.37 

7.6 

7.5 

6.2 



12 

10.3 

10.3 

8.9 

5.1 



13 

5.7 

3.5 

4.4* 

4.6 



14 

18.9 

15.7 

15.5* 

17.2 



15 

15.9 

14.2 

11.7 

10.9 



16 





6.8 

4.9 

17 





8.3 

5.5 

18 





7.3 

6.0 

19 





5.9* 

6.7 

20 





8.0 

7.5 

21 





10.9* 

11.4 

22 





7.5 

6.9 

23 





3.0* 

5.6 

24 





5.4 

4.0 

25 





12.9* 

15.7 


♦See Discussion. 


Summary 

1. The sulfonamide concentration of the lochia paralleled the blood con- 
centration in each instance. 

2. The sulfadiazine routine of 60 grains initially and 15 grains every 
four hours results in extremely variable blood and lochial concentrations. 

3. Ambulatory patients do not always reveal an increase in the amount of 
lochia. 

4. The lochial odor of these patients tended to be "sharper” than that of 
those nonmedieated. 


55 East Washington Boulevard 












A FULL-TERM LIVE TUBAL PREGNANCY 

Julian W. Ross, M.D., and Leroy R. Weekes, M.D., Washington, D. C. 

(From the Department of Obstetrics and Gynecology, Howard University School of Medicine 

and Freedman's Hospital) 

"^HIS 32-year-old, married, Negro para vii, gravida viii was admitted to Freedmen’s 
A Hospital at 3:55 r.M. July 18, 1947, on tlio request of her family physician, who had 
followed her prenatal course from approximately the third month in the Antepartum Clinic 
of a neighboring state. After following her labor in the home for a period of fourteen hours 
without progress, he sensed a complication necessitating hospitalization. On entrance, she 
showed evidence of delirium, exhaustion, and dehydration. 

Her prenatal course was signideant in that she complained throughout of abdominal 
pain. Interrogation localized this pain more to the left lower quadrant, gradually moving to 
the upper qnadrant as the pregnancy progressed. She was referred to the Consultation 
Clinic during her sixth month for examination and x-ray.. The consultant did not recognize 
any abnormality. Her last menses were Oct. 21, 1946, and her expected date of confinement 
July 28, 1947, ten days later than her date of admission. 

In her delirious state, the patient was complaining intermittently of lower abdominal 
pain not coincidental with uterine contraction. The globular abdomen was unduly prominent, 
giving one the impression of a giant child, multiple pregnancy, or polyhydramnios. Palpation 
of the abdomeir was quite painful to the patient and revealed a single large fetus in the trans- 
verse plane with a large prominent head in the right lower quadrant at the pelvic brim. 
Petal movements were dubious and heart sounds could not be elicited. Kectal examination 
revealed a parous, nondilated, only slightly softened cervix. Considering prolonged labor 
with exhaustion duo to fetopelvic disproportion from a monstrosity or giant child as a likely 
diagnosis, a flat plate of the abdomen was taken. 

A wet reading of the plate revealed a single uterine pregnancy with the body in a trans- 
verse lie possessed of an unusually large head measuring approximately 15.2 cm. in its oc- 
cipitofrontal diameter. A final reading, not available preoperatively, stated that the ap- 
parent enlargement of the head was caused by undue distortion. Furthermore, the outline 
of the uterus could not be demonstrated but the pelvic inlet appeared relatively small. 

Blood pressure was 130/80, pulse rate 120, temperature 100.6° F., and respiration 26. 

Clinical impressions at this time w'ere as follows.: Fetopelvic disproportion; giant or 
hydrocephalic fetus; transverse presentation Avith no cervical dilatation; maternal exhaustion 
with low-grade fever following fourteen hours of labor without obvious progress! Consensus 
of opinion now favored abdominal delivery, if the patient’s general condition could be suf- 
ficiently improved following the administration of fluids, blood, sedation and antibiotics. 
Three hours later she was considered a fair risk for cesarean section under Nembutal and local 
anesthesia. 

lYlien the abdomen had been opened in the midline, there presented a smooth, congested 
surface, below which the fetal parts could be palpated with ease. Suspicions as to the nature 
of this sac were confirmed when the bladder flap could not be identified prior to performance 
of a low segment operation. The uterus, found to be only slightly enlarged and softened, 
was pushed forward and downward by this abdominal mass. The possibility of an extra- 
uterine. pregnancy now became a fact. 

In the process of separating the mass from the inferior surface of the liver, the parietal 
peritoneum, and contiguous loops of intestines to which it was firmly adherent, the wall 
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was inadvertently ruptured, releasing under pressure a moderate amount of dark brown 
aanniotie fluid. Suction was applied and the opening was extended to deliver a large, normally 
developed, live, male fetus weighing 9 pounds, 5% ounces, and measuring 51.25 cm. in. length. 
The infant breathed spontaneously and its condition remained good throughout the hospital 
period. 

The placenta was attached to the inferior and inner aspect of the sac wall and was the 
site of a moderate amount ofl bleeding which made its immediate removal necessary. Closer 
inspection of this gestation sac revealed it to be the left tube with the isthmal portion readily 
identifiable. The ampullary and infundibular portions were rvidely dilated. The operation 
consisted further in removal of the left tube, peritonealization of rough surfaces, sprinkling 
of 5 Gm. of sulfanilamide powder over the operative site, and a quick abdominal closure in 
layers as the patient’s condition was never better than fair. Her postoperative course was 
uneventful. Both mother and infant were discharged in good condition on the eleventh day 
after operation. 

Pathological Report 

Macroscopic . — "Received partially immersed in formalin fixative are two specimens. 
One is a bi-lobed placenta, with a 57 cm. length of umbilical cord attached to the larger lobe, 
which measures 13 by 9 by 6 cm. in maximum diameters. Tliere is an isthmus measuring 5 
by 5 by 2.5 cm. connecting this to the other lobe which measures 12 by 9 by 8 cm. The other 
specimen is a wrinkled, partially translucent, and pouch-like membrane varying from 1 mm. 
to 1 cm. in thickness. The thinner part presents relatively smooth inner and outer surfaces 
and areas where it can be split into two layers; the thicker part of the membrane has a rela- * 
tively smooth outer surface but the inner surface is roughened by hemorrhagic and grayish 
strands. This thicker part of the specimen has an area of approximately 17 by 9 cm., while 
that of the thinner part is about 17 by 20 cm. No ovarian tissue or tubal tissue is recognized 
as such, except for the lumen of the attached isthmal portion of the tube opening into the 
cavity of this sac-like structure.” 



Fig. 1 


Microscopic . — ‘ ‘ Section 1 reveals cross-section of the isthmus of the fallopian tube with 
a wall of hypertrophied smooth muscle fibers, abundant vascularization, and an increased 
amount of fibrous tissue.” (Fig. 1.) 
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!. “Section 2 is from the thicker part of the fetal sac having a relatively smooth surface 

l‘, covered by fibrin, a wall consisting of smooth muscle fibers and connective tissue, and a 

lining which includes placental tissue and exudate showing varying degrees of necrosis and 
lysis,” (Eig. 2.) 



Fig. 3. 


‘ ' Section 3 is from the thinner part of the saclike structure, the inner surface of which 
presents columnar epithelium (tubal) overljdng decidual cells, fibrinous exudate, necrotic 
tissue, and a chorionic villus.” (Fig. 3.) 

Impression . — “Tubal pregnancy at term.” 
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Althougli one of these cases of intraepithelial carcinoma (Case 4) was dis- 
covered one year prior to the others in this series, two cases (3 and 5), discov- 
ered in a total of 110 routine biopsies, represent an incidence of 1.8 per cent. 
Although the series is admittedly too small to be of statistical value, this high 
incidence was so surprising to us that we thought comparison of our small series 
with published reports might be of interest from the standpoint of manage- 
ment of these eases. 

Our incidence compares favorablj’- with Schiller’s folding of 1.41 per cent 
“incipient carcinomata” in serial sections of cervices from 425 panhysteree- 
tomies,^ and TeLinde and Galvin’s incidence of 1.3 per cent from biopsy ma- 
terial. The incidence of very early invasive carcinoma (2 cases in 110 biopsies) 
in our series is even higher than the findings of TeLinde and Galvin^ (2 cases 
in 240 total hysterectomies) . 

We felt that our finding of this high incidence of intraepithelial carcinoma 
and early invasive carcinoma in this series of 110 routine liiopsies might be due 
to the management of most of the cases. AVe hj^iothesized that the routine use 
of rebiopsy and scalpel conization of the ceiwix with complete microscopic study 
of the excised tissue, in those eases where an equivocal lesion was present in 
the original biopsy, might give as complete information as ablation of the cervix 
or total hysterectomy. That this hypothesis might be correct seemed further 
substantiated by the findings of Stevenson and Seipiades.® In a review of all 
of the cervical tissue in the files of the Gynecological Pathology Laboratory of 
the Johns Hopkins Hospital, these authors did not have the patient at hand 
for additional tissue for study, and their incidence of intraepithelial carcinoma 
was roughly 0.45 per cent (18 in some 4,000 cases studied). 

The incidence of intraepithelial and early invasive carcinoma in our series 
was roughly comparable to published statistics in routine hysterectomies where 
the entire cervix was immediate^ available for study. It was roughly three 
times the incidence reported in a series wliere additional ti.ssue was not avail- 
able for study. These comparisons have led us to believe that if the cervix 
were available for study in all cases where equivocal lesions are discovered in 
routine biopsy, a far greater number of intraepithelial and early invasive car- 
cinomata would be discovered than has heretofore been possible. 

Conization of the cervix as a diagnostic method in these cases has been 
considered favorably by TeLinde and Galvin.^ Combined with low amputation, 
utilizing the Sturmdorf flap principle, it is the preferred treatment by Martzloff 
when “ carcinomatoid change” is found in the original biopsy."* It seems to us 
that the method of attempting to get a more complete picture of the cervical 
lesion by scalpel conization might have sufficed as treatment in the two cases in 
which total hysterectomy was done and no carcinoma, either intraepithelial 
or invasive, was found in the excised cervix (Cases 3 and 5). In the one case 
where total hysterectomy revealed early invasive carcinoma (Case 6), scalpel 
conization would have revealed the lesion, and the cervix and uterus could have 
been utilized for the local application of radium. Case 4 might either have 
shown no additional invasive lesion, sparing the patient unnecessary irradiation, 
or invasive carcinoma might have been found as in Case 7, justifying the irradi- 
ation therapy prescribed. 

As the result of the study of this small series of cases, we feel that our con- 
cepts of cervical biopsy have changed. In the future Ave ivill consider biopsy 
as a screening process in those cervices that present no grossly recognizable can- 
cer. Cauterization of the cervix at the time of the original biopsy AAdll be aban- 
doned so that additional tissue for study Avill be available if necessary. The 
finding of equivocal lesions, atypical metaplasia and possible intraepithelial 



PREGNANCY COMPLICATED BY SUBARACHNOID HEMORRHAGE 

A Report of Three Oases 

M, Garber^ M.D,, F.A,C.S., and R. R. Maier, M,D., Cleveland, Ohio 

(From the Department of Obstetrics and Gynecology, Mt. Sinai Hospital) 

S UBARACHNOID hemorrhage has been established as a definite, relatively common clin- 
ical entity’ in the past sixty years. It rarely occurs, however, as a complication of preg- 
nancy, labor, or the pueVperium. Moskowitz and Schneider, in 1938, reported three cases 
occurring during labor. They found thirteen cases reported up to that date. A recent search 
of the literature revealed only four additional occurrences; one reported in 1938 by Pancot 
and Galle, secondary to an intracerebral accident due to syphilis; and three reported by 
T. Dahle in 1946, in which toxemia of pregnancy was considered the causative factor. 

In the general consideration of subaraclinoid hemorrhage, aside from its occurrence as 
a complication of pregnancy, a variety of diseases and conditions has been suggested as 
etiologic factors. Infections such as influenza, typhoid, smallpox, and syphilis ; toxic conditions 
including alcoholism, lead poisoning, and toxemias of pregnancy; and vascular lesions like 
arteriosclerosis and aneurj-sms have all been considered. The latter have been found most 
frequently. Two types of subarachnoid hemorrhage are distinguished : primary and sec- 
ondary. In the first, the bleeding is into the subaraclinoid space from a ruptured adjacent 
artery. Tliis type is characterized bj' headache, delayed loss of consciousness, and late signs 
of paralysis. In the second type the bleeding .is due to extension of intracerebral hemorrhage 
into the subarachnoid space, and is characterized by early signs of paralysis and rapid loss 
of consciousness. The latter occurs more often in the older age groups, and is usually on an 
arteriosclerotic basis. In the primary type the younger age groups are more commonly af- 
fected, and the cause is thought to be a rupture of a small “berry” type congenital aneurysm. 
Such aneurysms arc frequently found at routine autopsies in which the incidence is reported 
to be 0.3 to 1.0 per cent. Congenital aneurysms result from a local weakness or defect in the 
media of the cerebral arteries and occur at the points of bifurcation in the region of the Circle 
of Willis where the vessels are essentially suspended in fluid ndth little external support. 
These vessels may rupture easily under the impact of trauma from emotional strain, increased 
systolic pressure, or physical exertion. 

In the initial phase of the accident the striking symptoms of headache, vomiting, brady- 
cardia, followed by stupor and coma, manifest themselves. If the patient does not succumb 
shortly after the accident the condition progresses with signs of meningeal irritation such as 
pain in the head, rigidity of the neck, a positive Kernig’s sign, leucocytosis and fever. The 
pathognomonic sign of subarachnoid hemorrhage is the finding of bloody spinal fluid under 
increased pressure. 

Case Reports 

Case 1. — I. E. T., a 26-year-old Negro para 0, gravida ii, in her eighth month of gesta- 
tion, was admitted to the hospital on Sept. 10, 1946, with painless vaginal bleeding of about 
ten honrs’ duration. At the time of the onset of the vaginal bleeding she complained of 
nausea, vomiting, and severe frontal and occipital headache, throbbing in character. The 
past history was essentially negative except for a spontaneous three-month miscarriage in 
1945. Her blood pressure was esentially negative. The uterus was enlarged to almost the 
size of a term pregnancy, and the fetal heart tones were heard. A catheterized urine speci- 
men revealed a two plus albumin and hyaline casts. An x-ray examination of the abdomen 
with air insufflation of the bladder demonstrated a shadow suggestive of a low implanta- 
tion of the placenta on the left posterior aspect of the uterus. A tentative diagnosis of partial 
placenta previa and toxemia of pregnancy was made, and it was decided to deliver the patient 
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Comment 

The literature is replete with the possible termination of tubal pregnancy but we were 
not able to find one reference to the salvaging of a live full-term fetus from an unruptured 
uterine tube. 

Lichtensteini called attention, to the fact that, when the placenta develops toward the 
mesosalpinx, the pregnancy is more likely to continue. In 90 per cent of advanced tubal 
pregnancies, this ' ‘ basiotrope ’ ’ implantation is found. 

To this postulation, we offer as an additional possibility, a luminal implantation site 
into the connective tissue stroma of the numerous and elongated mucosal folds in the ampullary 
portion of the tube, permitting little or no encroachment upon the tubal wall by the tropho- 
blastic villi — a phenomenon not possible in a mural or luminomural implantation site. 

Appreciation is ' acknowledged for the cooperation of the Pathology Department of 
Howard University Medical School. 
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The laboratory findings were, at no time remarkable. She had a moderate leucocytosis rang- 
ing from 9,100 to 11,550, but red counts, bleeding, and clotting times, prothrombin indices, 
blood chemistries, and serologies were all normal. Spinal fluid chemistries due to the ad- 
mixture of blood were not reliable, and spinal fluid cultures, which revealed nothing on direct 
smear, showed a slight growth of gram positive cocci believed to be a contaminant. 

While the diagnosis in this case was relatively easy and definite, the treatment and man- 
agement were uncertain. The main problem was the selection of the propitious time for 
the termination of pregnancy in view of the danger of precipitating another and perhaps 
fatal hemorrhage. Her apparently moribund state, however, forced the issue with, for- 
tunately, a satisfactory outcome. 

Case 3. — "W. W., a 24-year-old white primiparons female, was admitted to the hospital 
on June 19, 1947, in active labor at term. Examination showed that she was almost ready 
for delivery. Under general anesthesia a term male infant was delivered with low forceps 
at 7:30 p.m. Following delivery a tendency toward postpartum bleeding was noted and the 
patient received an ampule of infundin intramuscularly, an ampule of ergotrate, and a cubic 
centimeter of pitocin intravenously in the course of some twenty minutes. At 8:15 P.M. she 
reacted from her anesthesia, became quite restless,, and was given % grain morphine. The 
foUowing day the patient appeared drowsy, but that was attributed to the effect of the an- 
esthesia. On June 21, 1947, she complained of a marked headache. The next day the head- 
ache became more severe, and she had a stiffness of her neck with no apparent other signs. 
A spinal puncture was done and uniformly bloody fluid obtained with an initial pressure 
of 360 mm. of water, which on withdrawal of the fluid came down to 210 mm. By June 23 
her temperature rose to 102° P., she became markedly lethargic, and complained of severe 
frontal and occipital headache. Examination disclosed marked nuchal rigidity, a positive 
Babinski, and resistance to straight leg raising, but her pupils and fundi remained normal. 
The blood pressure was 120/70 and the pulse rate fifty. The following day another spinal 
puncture again showed a grossly bloody fluid and an initial pressure of 332 mm. 'of water 
which was reduced to 162 mm. by withdrawal of fluid. She was treated expectantly with 
absolute bed rest and became more alert, her headaches gradually subsided, the pulse rate rose 
to seventy, and her nuchal rigidity and pathologic reflexes disappeared. She was allowed to 
be up July 2, and was discharged from the hospital tlie following day mth no apparent 
residual signs. The laboratory findings were not remailMible. She ran a leucocytosis of from 
11,100 to 14,050 with 86 per cent polymorphonuclears. B[emoglobins, red counts, blood chem- 
istries, and serology were normal. Spinal fluid examinations were grossly bloody and showed 
positive Pandys and high cell counts. 

This case is of interest in that it exemplifies th dangers inherent in the liberal use of 
oxytocics, because such drugs may give rise to just enough pressor action to precipitate rup- 
ture of a congenital aneurysm with resulting subarachnoid hemorrhage. 

Discussion 

The cases here presented are all proved examples of subarachnoid hemorrhage complicat- 
ing pregnancy, labor, and the puerperium. All occurred in young women of 24 and 26 years 
of age. Since none showed either early coma or residual paralysis they were probably of 
the primary variety and most likely secondary to congenital aneurysms of the Circle of Willis. 
Two of our cases presented similar patterns including normal blood pressures, moderate eleva- 
tions of temperature, moderate leucocytosis, grossly bloody spinal fluid with markedly in- 
creased pressure, and meningeal signs such as nuchal rigidity .and pathologic reflexes several 
days following the original accident. The third case differed from the others in that the 
blood pressure was moderately elevated and the spinal fluid pressure was not unduly high. 
In two of our cases, as in those reported by Moskowitz and Schneider, toxemia was not a 
factor; but in one, as in the three cases reported by T. Dalfle from Norway, toxemia may have 
played a role in the etiology. The diagnosis of subarachnoid hemorrhage complicating preg- 
nancy and delivery may be obscured by other conditions such as shock, anesthesia, and a pre- 
eclampsia. Dalfle and others have emphasized the latter possibility and have pointed out that 
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by cesarean section. Lumbar puncture for spinal anesthesia showed a uniformly bloody 
spinal fluid, but its significance was overlooked. A low cervical section was done and a pre- 
mature viable male infant delivered. For three days postoperatively she ran a temperature of 
100.5° F. She continued to complain of headache, but this was considered to be due to spinal 
anesthesia. On Sept. 16, 1946, her temperature rose to 102° F. She complained of severe 
headache and nuchal rigidity, but there was no nausea or vomiting. Examination on that 
date revealed no eye signs or pathologic reflexes, but definite e%ddence of meningeal irritation 
developed gradually in the form of a fine nystagmus, marked nuchal rigidity, absent upper 
reflexes, depressed lower reflexes, and a positive Kernig’s sign. A lumbar puncture on Sept. 
20, 1946, revealed a grossly bloody fluid with an initial pressure of only 190 mm. of water and 
a four plus Pandy. The headache and nuchal rigidity gradually subsided. Spinal puncture 
on September 21 and September 23 demonstrated a gradual return to normal with the fluid 
on the latter date showing a xanthochromic color and only an occasional red blood cell and 
a one plus Pandy. The patient had a clear sensorium and was discharged from the hospital 
on Sept. 27, 1946, in good condition. The laboratory findings during her stay at the hospital 
were not remarkable. The urine which on admission had shown a two plus albumin became 
negative. On September 16 the white count rose to 10,650, but at other times was within 
normal range. Blood chemistry and serology were normal. A spinal fluid culture on Sep- 
tember 21 showed no growth. 

In this case the accident, in all probability, occurred prior to her cesarean section as 
evidenced by her symptoms on admission and the bloody spinal fluid obtained at that time. 
It was overlooked due to the existence of a toxemia. 

Case 2. — D. R., a 26-year-old white multipara, was admitted to the hospital on Nov. 20, 
1946, in her thirty-fourth week of gestation, with a complaint of severe headache. Nine hours 
prior to admission the patient bent over and suddenly experienced a terrific pounding in the 
frontal region which subsequently became generalized and progressively more severe. She 
felt faint, did not lose consciousness, and within one and one-half hours developed marked 
nausea and projectile vomiting. Her family and past history was negative. She had had 
one child and one abortion. She did not appear acutely ill. The blood pressure on admission 
was 110/70 5 the pulse rate 66. Her pupils reacted to light and accommodation and the 
right fundus showed evidence of papilledema. There was moderate nuchal rigidity, but no 
pathologic reflexes were present. A spinal puncture revealed a uniformly bloody fluid with 
an initial pressure of 280 mm. of v/ater which dropped to 180 mm. upon slow withdrawal of 
the fluid. She was maintained at absolute bed rest, but in spite of that she apparently had 
a second episode of bleeding with an exacerbation of the headache. Examination at this time 
revealed well-established bilateral papilledema and absent patellar reflexes. Spinal puncture 
showed a xanthochromic fluid with pressures identical with those of the tap on admission. 
During the next several days, except for dizziness on movement of her head, the patient showed 
signs of improvement. She was allowed to be up on December 12, and the following day was 
found sprawled unconscious on the floor. Her breathing was stertorous. She vomited and 
urinated involuntarily. All superficial and deep reflexes were hyperactive ; and bilateral posi- 
tive Babinski and ankle clonus were present. She gradually became excited and incoherent. 
Her temperature for the first time rose to 100° F. A spinal puncture the follondng day again 
showed a grossly bloody fluid with an initial pressure of 560 mm. of water which was reduced 
to 260 mm. by withdrawal of fluid. On December 15 the patient appeared to be moribund. 
In view of the fact that the baby was viable, and that the additional trauma of labor was 
undesirable, ft was decided to. terminate the pregnancy by section before term. The lumbar 
puncture for spinal anesthesia still revealed a bloody fluid and an initial pressure of 450 
mm. of water. A classical section was done, and a 7-pound viable female infant delivered. 
The patient regained consciousness promptly after the operation, and her improvement was 
uninterrupted and progressive. In a period of seven days spinal fluid pressure dropped from 
GOO mm. to 300 mm. of water. She showed e\ddence of encephalopathy simulating schizo- 
phrenia. But within a week she manifested marked improvement, showed a return of con- 
siderable alertness, and was discharged from the hospital on Jan. 7, 1947, in good condition. 



KIDNEY FUNCTION IN THE FETUS 


Samuel T. Thierstein, M.D., Fred D. Coleman, M.D., and 
Frank H. Tanner, M.D., Lincoln, Neb. 

(From St. Elizabeth Hospital) 

' I 'HE function of the vital systems of the -fetus during intrauterine life has been discussed 
to a very limited extent in our textbooks in the past. This material is neither within 
the scope of the embryology textbook nor the physiology textbook. The treatment of a 
premature infant and also an evaluation of its prognosis are based on a knowledge of the 
physiology of the fetus. Evidences of the onset and extent of activity of the various 
organs come, for the most part, from indirect findings, but occasionally some direct evidence 
presents itself. This case is reported because it gives some indication of the quantity of 
urine excreted during fetal life, as proved by the enormous distention of the bladder with 
urine at the time of delivery. 

Case Report 

Mrs. R. B., aged 23 years, gi-avida iii, para ii, was admitted to St. Elizabeth Hospital 
June 17, 1947. Expected date of delivery was July 21, 1947. The first two children had no 
physical anomalies. The patient had made two prenatal visits to her physician: the last 
visit was the day before hospital admission and the first visit four weeks previously. 
Physical examination, pelvic measurements, and routine laboratory findings were essentially 
negative at the first visit. In the interval of four weeks between the two visits, the 
patient gained 13% pounds, blood pressure became elevated to 148/90, there was 2 plus 
edema of the feet and ankles and a trace of albumin. There was a very marked increase 
in the size of the abdomen, arcusing suspicion of hydramnios. 

The first stage of labor progressed normally. In the second stage of labor, the head 
descended and was delivered spontaneously, but after delivery of the anterior shoulder 
further descent stopped completely. On pelvic examination, it was ascertained that a 
greatly distended fetal abdomen prevented any further progress. Under manual guidance, 
the fetal abdomen was incised, with evisceration contemplated. However, on entering the 
abdominal cavity, there was escape of straw-colored fluid. After drainage of 3,800 c.c. 
fluid, the delivery was completed; 400 c.c. fluid remained in the bladder, making a total 
of 4,200 c.c. measured urine drained from the bladder. Fig. 1 demonstrates the size of the 
distended abdomen. 

An autopsy was obtained on the infant. The positive findings were confined to the 
greatly distended abdomen with the dilated bladder. The external genitals were essentially 
negative. The bladder wall was extremely thin and the lining showed crusting and 
calcified deposits. The ureteral orifices were located with difficulty and the ureters showed 
a saccular dilatation. The ureters led upward into relatively normal-sized kidneys 
■which showed only moderate hydronephrosis on cut surface. The cut surface of the 
left renal parenchyma showed definite fibrous and inflammatory changes. Careful examination 
of the lower urinary tract revealed a patulous internal sphincter leading into a dilated 
distorted posterior urethra. A probe could be passed througli the entire length of the 
urethra. It was noticed that there was an elongation of the posterior urethra. Gross 
appearance of the organs is shown in Fig. 2. Explanation of the obstruction has three 
possibilities: 1. A thin membiane ruptured by the probe but not noted. 2. A redundant 
fold of mucosa from the elongated urethra forming a mechanical obstruction over the 
orifice of the urethra. 3. An adynamic type of obstruction might have played a part 
initially, but unlikely in the absence of any central nervous system disease. 
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without recourse to spinal puncture a mistaken diagnosis may be made. Still another factor 
which may obscure the diagnosis is delivery rmder spinal anesthesia, since the manifesta- 
tions of ''spinal headache/' nuchal signs, and meningismus are frequently encountered fol- 
lowing that type of anesthesia. In spite of the fact that lumbar puncture in the face of an 
increased intracranial pressure is considered by many as a dangerous procedure, all of these 
cases were subjected to repeated punctures. Removal of the irritating bloody fluids and lower- 
ing of the intracranial pressure apparently served to decrease the meningeal irritation and 
lessen the lethargy. The taps were done cautiously, the fluid removed slowly; and in the 
cases with increased pressure, the pressure was decreased by not more than half. The de- 
livery of Case 2 by cesarean section was in accord with the conclusion of Moskowitz and 
Schneider that when the diagnosis has been established, cesarean section offers the least 
additional trauma. The emptying of the uterus in this case seems to have been a factor in 
her recovery. It is quite possible that cesarean section by decreasing abdominal pressure 
and allowing for stagnation in a dilated splanchnic vascular bed decreases the circulating 
blood volume, the venous pressure, and hence the intracranial pressure. 

Summary 

1. Three cases of proved subarachnoid hemorrhage complicating pregnancy ha'^e been 
reported. 

2. All three were apparently of the primary type and probably occurred at the sites of 
congenital aneurysms of the Circle of Willis. 

3. Oxytocics should be used cautiously, particularly in cases with elevated blood pressure, • 
a Mstory of migraine, or any suggestive premonitory signs. 

4. The use of repeated spinal puncture to relieve the symptoms of intracranial pressure 
and the employment of cesarean section to avoid the trauma of labor proved efficacious in the 
cases reported. 

5. Subarachnoid bleeding may occur in milder forms, and be obscured by general an- 
esthesia, shock, toxemia, or symptoms of "spinal headache." 

6. The more frequent emplojunent of diagnostic lumbar puncture would obviate those 
sources of error since the finding of bloody spinal fluid under increased pressure is pa- 
thognomonic of subarachnoid hemorrhage. 
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liyaEne changes have progressed to the point of actual calcific deposits on the surface of 
the bladder. WliEe there is no bacterial clump, definite chronic inflammatory changes are 
present. In the region of the prostatic urethra, marked fibrous inflammatory changes 
are present, with some focal calcific deposits. The changes in the bladder are almost 
certain to be secondary to obstruction with overdistention, but those in the posterior 
urethra may be more primary than was apparent on the gross studies. 

Summa/ry of Anatomic Findings i — 

1. Massive dilation of urinary bladder. 

2. Compression of abdominal and thoracic viscera by distended urinary bladder. 

3. Bilateral hydroureter. 

4. Early hydronephrosis Avith pyelonephritis. 

Fetal Kidney Function 

The kidneys are functioning at birth and one frequently observes urination within 
a very short time after the birth of an infant. Knowing that the infant is often born 
vuth a fuU bladder, we can only speculate on how frequently the fetus urinates during the 
last months of intrauterine life and in what quantities uidne is excreted. 

Authorities are in agreement that urinary excretion begins at the fetal age of about 
three months. Excretion is scant and continues at a retarded rate because the fetus is 
not dependent on this avenue of elimination. Eemoval of waste products from the fetus 
rests upon the placental circulation. 

Specific evidence concerning the quantity of urine secreted is best observed in ob- 
structive lesions where the urine is retained. In cystic kidneys, the secretory portion of 
the uriniferous tubules has failed to unite with the collecting portion of the tubules. 
Urine is secreted but it is retained in these blind tubules. Such kidneys may enlarge to 
huge proportions and be the cause of a serious dystocia in the second stage of labor. 
The case of the infant reported is of a different nature, the child having a normaUy developed 
upper urinary tract but an obstruction preventing escape of urine from the bladder. This 
infant having normal kidneys should be representative of normal fetal physiology. A 
fetus with a polycystic kidney has a developmental defect of the kidney itself, and this 
probably does not represent normal function. 

In a normal fetus, there are several possibilities in the disposal of the urine that 
finds its way to the bladder. In early fetal development, the cloaca becomes divided into 
two parts by the urorectal fold. The . ventral portion becomes the urinary bladder and 
the dorsal portion becomes the rectum. When this septum forms, the cloaca is a blind 
pouch, but soon the cloacal membrane ruptures, establishing the urogenital and anal orifices. 
Urine excreted after the establisliment of the urogenital orifice may then be voided into 
the amniotic fluid. In the opinion of most authorities, the fetus drinks amniotic fluid 
and thus keeps the volume of the fluid witliin normal Emits. It is possible that our case 
may have had a tliin persistent uretliral membrane which was ruptured by probing, but was not 
noted on gross examination. 

Another possible means of disposal of urine from the fetal bladder is by reaborption. 
The allantois which later is a portion of the urinary bladder develops a rich plexus of vessels 
in its walls at an early age. This plexus of arteries and veins connects directly with the 
main circulatory channels of the embiyo and may, for at least certain periods, absorb 
urine from the bladdei:. The allantoic stalk eventually becomes reduced to the urachus 
toward the direction of the umbiEcus. At times an umbilicourinary fistula may persist 
at birth. 

In summarizing, this infant had a greatly distended bladder containing 4,200 c.c. 
urihe. The kidneys were essentially normal except for secondary changes due to secreting 
against pressure. The volume of urine found in the bladder of this infant may be a clue 
to the approximate nmount secreted by all fetuses during the last months of intrauterine life. 
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MicroscopiG Findings: — Kidneys: sections of the kidneys show definite evidence of 
obstructive renal disease. In some areas, the glomeruli are quite normally formed, but 
throughout there is some increased cellularity and congestion. In focal areas, complete 



Fig. 1. — ^Bladder refilled with fluid after delivery, demonstrating the abdominal distention 

which obstructed vaginal delivery. 



Fig. 2. — Cut surface of bladder, ureters, and kidneys. 


atrophy of glomeruli structures with associated tubules is encountered. It would appear 
that the renal changes are secondary to a long-standing obstruction rather than playing a 
part in its cause. 

Urinary Bladder and Urethra : — Sections of the urinary bladder show a marked 
thinning of the bladder wall with fibrous and hyaline changes in the wall and mucosa. The 
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A biopsy taken, from tlie cervical ulceration was reported as a subacute cervicitis. 
Donovan bodies were detected in tissue taken from the edge of the ulceration. Under 
Euadin therapy, the process healed completely. 

Case 2. — M. K;, a 34-year-old Negro widow, para ii, gravida ii, was admitted, complain- 
ing of vaginal bleeding and cramps for two weeks prior to admission. Menses w'ere normal 
until 14 weeks ago, at which time the patient had her last regular menstrual period. Vaginal 
bleeding started two weeks prior to admission; amounts varied and were at times profuse. 
Attempted induction of abortion was denied. 

Physical examination on admission revealed an acutely ill Negro woman with a tempera- 
ture of 101.4° E. and pulse 120. The general examination was not remarkable. The lower 
half of the abdomen was moderately distended with no palpable masses. Pelvic examination 
revealed an enormously enlarged cervix which was moderately soft and bled profusely on 
touch. The uterus was not completely outlined, due to extensive parametrial induration. 
Speculum examination showed the cervix filling the entire vault of the vagina and covered 
by an exuberant polypoid ulcerative process from which free bleeding occurred. There was 
no rectal involvement. 

The admission diagnosis was carcinoma of the cervix and abortion, probably complete. 
The biopsy report showed acute and chronic cervicitis with no evidence of malignancy. 
Serologic tests for syphilis revealed strongly positive reactions. Dark-field examinations were 
negative. The Frei test was strongly positive. Examination of material obtained by biopsy 
and stained with Wright’s stain revealed the presence of Donovan bodies. 

Under Euadin therapy and several exposures of x-rays delivered by a vaginal cone, there 
was some improvement, but considerable ulceration still persisted. Streptomycin, 1 Gm. 
four times daily for five days, brought about a marked improvement. At the time of dis- 
charge, there was still a 1 cm, area of ulceration on the posterior- lip of the cervix, the entire 
cervix was much smaller in size, and, while still moderately fixed, was much more mobile than 
on admission. Considerable parametrial induration remained on the left side. When she 
was observed later in the Out-Patient Department there was a moderate amount of residual 
parametritis but the cervix appeared completely healed and menstrual periods were normal. 

Case 3. — E. E., a 35-year-old, married, Negro woman, para iii, gravida iii, was admitted 
with the chief complaints of leucorrhea of twelve months duration and intermittent vaginal 
bleeding of five months duration. ' 

Five years prior to admission she had been treated for syphilis. Three years previously 
a posterior colpotomy had been performed at another institution. About one year before 
the present admission, the patient had been cystoscoped because of hematuria and a right 
hydronephrosis was found but no etiological factor for this condition was given in the 
hospital report. Two months prior to her present admission, the patient was seen at an 
institution where a tentative diagnosis of carcinoma of the cervix was made pending the 
report of a biopsy which, however, indicated simply a marked chronic inflammation. 

Examination on admission to Bellevue Hospital revealed nothing essentially abnormal 
except for the gynecologic findings. There was a good parous pelvic floor. The cervix was 
markedly enlarged and indurated, and on the surface could be felt many firm, irregular 
nodules. The posterior vaginal wall behind the cervix was adherent to underlying scar 
tissue, probably the result of the previous colpotomy. The uterus was apparently normal 
in size with considerable parametrial thickening, particularly on the right side. The adnexa 
could not be distinguished. Speculum examination showed the entire surface of the portio- 
vaginalis replaced by an extensive granular ulceration with a nodular surface which bled 
readily. A tentative diagnosis of carcinoma of the cervix was made, and a biopsy per- 
formed, which showed a subacute and chronic cervicitis but no evidence of malignancy. The 
Erei test was positive and the Wassermann was reported several times as anticomplementary. 
A biopsy revealed the presence of Donovan bodies. The patient was given Euadin, 5 c.c. 
three times weekly. After a three weeks’ course of this medication, the ulceration was 

almost completely healed. 



FOUR OASES OF GRANULOMA INGUINALE OF CERVIX 
DIAGNOSED CLINICALLY AS CARCINOMA- 

Mortimer D. Speiser, M.D., New York, N. Y. 

(From the Obstetrical and Gynecological Service [Third Stirgical Divisio7i'\ Bellevue Hospital 
and the Department of Obstetrics and Gynecology, New York University College of Medicine) 

I N THE woman, grannloma inguinale produces an ulcerative lesion whicli most 
frequentty involves the inguinal region and external genitals. Other areas, 
however, ma.y be involved. When the disease attacks the cervix, it bears a 
striking resemblance to carcinoma but, fortunately, offers a vastly better prog- 
nosis. The gross apiDcarance of the ulceration may vary from a simple, raised, 
granular lesion to a distinctly polypoid and fungating one. It may be soft or 
indurated and, though extensive, is always sharply circumscribed. The process 
may involve the deeper tissues, producing extensive parametrial induration with 
a resulting frozen pelvis. Bleeding is frequently provoked by trauma and the 
patient may complain of irregular vaginal bleeding and discharge. Like car- 
cinoma, it spreads by direct extension as well as by lymphatics. In addition, 
cases of distant osseous involvement have also been reported.^’ ^ While a 
hematogenous spread had been considered likely, only recently has this been 
conclusively proved by Packer, Turner, and Dulaney^ Avho have succeeded in 
demonstrating the presence, in blood cultures, of an organism having the 
morphologic appearance of Donovan bodies. 

The diagnosis of granuloma inguinale can be established by finding the 
Donovan bodies in the pathognomonic cell, a large mononuclear cell with a 
foamy cytoplasm. Material can be obtained with a curette or biopsy punch, 
preferably from the expanding border of the ulceration, and stained with the 
Wright, Giemsa, Dieterle or IMortara stain. 

Case 1. — B. S., a 17-year-old Negro single girl, para i, gravida i, Avas admitted with the 
chief complaints of lower abdominal pain and vaginal bleeding. On a previous admission, she 
had been treated for an acute salpingitis, cervicitis, and urethritis. Menstruation had always 
been completely irregular and for the past year there had been considerable dysmenorrhea. 
Three days after the onset of the present episode of vaginal bleeding, the patient developed 
sharp intermittent lower abdominal pain. 

On admission, there was tenderness in both lower quadrants with considerable voluntary 
spasm. Vaginal examination revealed a two-finger introitus with excellent perineal support. 
The cervix was anterior, conical, and closed. On the anterior lip was a palpable irregularity 
which felt not unlike another external os. The uterus was normal in size, and retrodisplaced 
with limited mobility. The adnexa were thickened, prolapsed, and somewhat tender. On 
rectovaginal examination, there was some tender induration high up in the cul-de-sac. Spec- 
ulum examination revealed a m, to 2 cm. red, granular ulceration on the anterior lip and 
a smaller one on the posterior lip of the cervix. The borders were raised and bleeding was 
readily provoked on manipulation, simulating a friable carcinoma. While under observation 
the entire ulceration became more exuberant. 

The admission temperature was 101° P. and pulse lOS. Serologic tests for syphilis 
were negative. Dark-field examination of serum obtained from the ulceration was negative. 
The Prei test was positive. 

•Presented at a meeting- of the New York Obstetrical Society, Peb. 10, 1948. 
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carciTioinala 1)e followed routinely by a complete sectioning of the original 
block and wide conization of the cervix. A.s emphasized by TcLinde and 
Galvin/ the preparation of the tissues will be by the be.st possible methods, and 
frozen sections will not be utilized. Conization will be performed with the 
scalpel rather than the eaiitei’y, so as not to desiccate the specimen. A reg- 
istry of intraepithelial carcinomata of the cervix has been proposed to be spon- 
sored by the local Obstetrical and Gynecological Society. The purpose of this 
registry will be the confirmation of diagno.ses by competent gynecologic his- 
topathologists' and the provision for adequate follow-uj) of these cases. 

It is felt that in the study of a lesion in which the highest order of opinion 
vitli respect to its true nal.nre is still divided, concerted action by a group of 
gynecologists and, pathologists will progre.ss faster than individuals worldng 
alone. 

Cask ]. — Aged 18 years, para o, gravida i. Irregular vaginal Weeding tlirce and one- 
half months. Never any cramps. 

Uterus enlarged the size of a three and one-half months’ j)rcgnancy, cervix marlccdly 
hypertrophied, large raised circumoral erosion hyperemic and covered with mucopurulent 
exudate and Wed easily to touch in all areas. 

Biopsy report: '‘Cervical granuloma showing decidual reaction with acute and chronic 
inflammation” (Fig. 1). 

Consultant (pathologist) unwilling to state that epithelial le.sion was not carcinoma. 
Another biopsy recommended. 

New biopsy performed, a total of five times in a period of four weeks. All sections 
showed metaplasia with decidual reaction and a disappearance of the inflammatory reaction 
following penicillin therapy. The cervix was not cauterized, pregnancy continued to’ normal 
term delivery, at which time cervical Ijiop.sy disclosed decidual reaction. 

Case 2. — Aged 19 years, para i, gravida ii. Curettage for continued bleeding following 
spontaneous abortion at two and one-half months. Cervix .showed no gross lesion. 

Diagnosis of material removed ■with dull curet: ‘‘Chronic cystic endocervicitis with 
squamous cell metaplasia.” Eebiopsy requested. 

Six weeks following original curettement and because of the equivocal nature of the 
marked metaplasia seen in the original curettement, scalpel conization performed. Cervix 
showed no gross lesion. 

Biopsy report: ‘‘Cervix showing squamous cell metaplasia” (Fig. 2). 


Ca.se 3. — ^Aged 23 year.s, para iv, gravida iv. Abdominal pain intermittent for two 
years, worse for one month. Profuse leucorrhea for several years. No metrorrhagia. Last 
menstrual period three weeks prior to biopsy. 

Uterus anterior and normal size, bilateral adnexal tenderness. Cervix was the site of an 
extensive circumoral erosion which bled in all areas. 

Biopsy report: ‘‘Chronic cervicitis with squamous cell metaplasia.” 

Because of the extensive nature of the erosion and its vascularity, rebiop.sy done three 


days later and adjacent to the previous biopsy. 

Biopsy report: ‘‘Intraepithclia carcinoma” (Figs. 3A and 3B). Consultant 

(pathologist) agreed. . ^ i »• r 

Tntal hysterectomy with conservation of both tubes and ovaries. Hi.stolog.cal section of 

multiple blocks of the excised cervix failed to reveal any additional foci of intraepithelial 
carcinoma or invasive carcinoma. 
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Case 4.— L. P., a 23-year-old, single, Negro woman, para i, gravida i, was admitted 
with, the chief complaints of irregular vaginal bleeding, discharge, and bilateral lower ab- 
dominal pain. For several weeks prior to admission, she was attending a cancer clinic, 
where a tentative diagnosis of carcinoma of the cervix was .made. Repeated biopsies were 
taken and all were reported as showing evidences of a granulomatous inflammatory process. 
Since no treatment was offered at this clinic, the patient came to Bellevue Hospital. At the 
time of admission the general examination was essentially negative. Pelvic examination 
revealed a two-finger introitus, with a large fungating mass replacing the cervix and filling 
the entire vault of the vagina. The fundus was small, and seemed to be fixed anteriorly. 
On the posterior vaginal wall, about inches from the introitus, was a raised ulceration 
which extended upwards to involve the entire posterior and lateral w’alls of the vagina. 
The process had a raised, irregular edge, was comparatively soft but friable, and bled readily.’ 
There was extensive rectovaginal septum induration as well as bilateral stony-hard, para- 
metria! involvement. 

The Wassermann test was 4 plus and the Prei test was negative. Examination of 
tissue stained with the "Wright and Mortara stains revealed Donovan bodies. The patient 
was given Puadin, 5 c.c. intramuscularly three times weekly, and some x-ray therapy. After 
a month of this regime considerable improvement was noted. The posterior and lateral 
vaginal walls were completely healed. The cervix could be readily identified and showed 
patchy areas of epithelialization although the parametrial induration persisted. Subsequently, 
the cervix healed completely but considerable residual induration of the parametrium was 
stiR noted after several months. 

Summary 

Pour cases of granuloma inguinale of the cervix have been reported. They 
illustrate the marked similarity between this process and carcinoma, in that 
patients complain of vaginal discharge, irregular bleeding, .and perhaps lower 
abdominal pain, while examination reveals ulceration of the cervix which bleeds 
readily on manipulation. Frequently there is extensive parametrial induration 
as well. However, examination of suitably stained material, preferably from 
the edge of the ulceration, discloses the identity of this process. Granuloma 
inguinale is characterized by the presence of a chronic inflammatory^ process 
with a pathognomonic cell containing Donovan bodies. 

In all cases where carcinoma of the cervix is suspected clinically, but is 
not confirmed by histologic study, properly stained material should be examined 
for the presence of the “granuloma’' cell and its Donovan bodies. 
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UNRUPTURED OVARIAN PREGNANCY 

WiLLAED F. Preston, M.D., Wilmington, Del. 

(From The Delaware Hospital) 

/^VARIAN pregnancy is mucli more common than many assume. The total number of 

cases reported in the literature up to January, 1947, was eighty-eight. 

In some of the cases that have been reported, a long period of sterility preceding ovarian 
pregnancy has been noted, as well as the presence of a co-existing endometriosis. 

The patient is a married woman, aged 30 years, well nourished, normally developed, and 
of medium build. She had an appendectomy at the age of 13 years, after several attacks of 
what was diagnosed as recurrent appendicitis. She had the usual childhood diseases, without 
complications. Patient had been married for nine years, was never pregnant, and had never 
used contraceptives. 

Menstrual history: onset at 11 years of age, duration 3 to 4 days. Her menstrual 
periods have been irregular in recurrence since onset, usually had an interval of 42 to 46 
days between periods. At times, she experienced cramplike lower abdominal pain with 
headache before the flow was established, but never experienced severe pain, and has always 
been able to perform her usual duties without much discomfort throughout the period, and 
her blood loss was moderate in amount. 

/Her last normal menstrual period was from' Sept. 3 to 7, 1947. She noticed a vaginal 
discharge on October 16, 1947, and passed a few small clots. She described the discharge as 
dark in color, and scant in amount for the first day of a period, but was of the opinion that 
this was the start of a normal period beginning as usual about 14 days late. She continued 
to have menstrual bleeding after the usual three days. About the fifth day, she developed 
pain, cramplike in character, in her lower abdomen. She stated that she had “contracted a 
cold” and attributed her lower abdominal pain to “sore abdominal muscles.” 

The patient came to my office Nov. 14, 1947. She stated that she had continued “men- 
struating since October 16, 1947, and was advised by friends to consult a physician about it. ' ’ 

Her temperature was 98.2° P., pulse 84. Blood examination red blood cells 3,600,600, 
hemoglobin 76 per cent, white blood cells 7,700 polymorphonuclear leucocytes segmented 69 
per cent; polymorphonuclear leucocytes nonsegmented 10 per cent; lymphocytes 17 per cent; 
monocytes 2 per cent; eosinophiles 2 per cent. Blood serology was negative by both Wasser- 
mann and Kahn tests; Eh factor was positive. Blood type B or 3- Catheter specimen of 
urine revealed the presence of 1 to 2 white blood cells per high-power field and a few 
squamous epithelial cells. Albumin and sugar negative. 

Examination of the abdomen disclosed moderate tenderness over the lower right ab- 
domen. Vaginal examination revealed a scanty bloody discharge. Introitus was marital, 
nuUiparous in type. Speculum examination of the cervix showed a mild erosion involving the 
endocervix and a Nabotliian cyst on the anterior lip. The cervix was not particularly soft 
in consistency. The fundus was anterior. The uterus was slightly enlarged for a nuUipara, 
but not unusuaUy soft in consistency, and was freely movable, but displaced to the left by 
a soft cystic mass about 7 cm. in diameter, in the right adnexal region. The mass was tender 
to palpation and fixed in the cul-de-sac. A diagnosis of right ovarian cyst was made and 
operation was advised. Wliile waiting for a hospital bed, the patient returned to her home 
abouC 20 miles from the city. On Nov. 18, 1947, she complained of severe abdominal pain, 
intermittent and cramplike in character, and passed material from the vagina and was having 
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rather free vaginal bleeding. A local physician was called to her home and notified me that 
he thought that she was having an abortion, since the material passed had the gvoss appear- 
ance of decidua. 

Pathologist’s report: decidua. 

The patient was admitted to the hospital Nov. 20, 1947, and was re-examined. The 
tender right adnexal mass was no larger. The uterus was of the same size and consistency 
as at the previous examination, but because of the passage of decidual tissue, a diagnosis 
of ectopic pregnancy was made and operation advised. With the patient under sodium 
Pentothal and spinal anestliesia, a low midbne incision was made and the abdomen opened. 
The omentum was found attached to the rigiit adnexal mass but was readily freed. The mass 
occupied the position of the right ovarj’-, was about 8 cm. in diameter, and was adherent 
to the posterior surface of the broad ligament at the base in the cul-de-sac. The riglit 
tube was founxl stretched over the tumor mass. The left ovary was normal. The left tube 
showed evidence of an old perisalpingitis, and the fimbriated end appeared to be closed. The 
uterus was normal in size and normal in consistency but pushed to the left by the right 
adnexal mass. The mass was freed by finger dissection and removed by clamping, cutting, 
and ligating the infundibulopelvic ligament, mesosalinnx, and Eallopian tube. 



Fig. 1.— Ovarian mas.s opened, showing an embryo 2.5 cm. in length. 


The tumor, after removal, had the gross appearance of an endometrioma of the ovai-y. 
Careful inspection of the cul-dc-sac, uterosacral ligaments, and the peritoneum covering the 
rectum and sigmoid did not disclose any evidence of ectopic endometrial implants. The left 
ovary was normal. The specimen was incised and a splierical cavity was found in the center 
of the tumor. The sac lining the cavity was incised and found to* contain an embryo. The 
sac was filled with clear liquid, lined by a smooth, glistening membrane. The embryo was 
curled and supported by filmy membranes and a clearly distinguishable body stalk attached 
near the caudal end. A postoperative diagnosis of unrupturcd ovarian pregnancy was made. 

Faihologist’s Jlcgort — Gross . — Specimen of ovary measuring S by S by 6 cm. A Eallo- 
pian tube is attached to the ovarian mass. The tube is dissected throughout its course and 
found to open freely to its fimbriated end, which is adherent to the surface of the ovarian 
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mass.' There is no abnormality of the mucosa which would suggest a decidual reaction. Sec- 
tion of the ovarian mass reveals a cavity 6 cm. in diameter, which contains an embryo 2.5 
cm. in length. The wall of the cavity is hemorrhagic and measures 2.5 to 1 cm. in thickness. 
The mucosa shows no abnormality. 


Fig. 2. 


— Photomicrograph of tissue surrounding the sac, showing follicle cyst at right (Xl2). 




Fig. 3. — -Magnification of area outlined in Fig. 2, showing chorionic villus (X130). 

« 

Microscopic . — -Section from ovarian mass reveals ovarian tissue with decidua and 
chorionic villi and hemorrhage. In the section of the tube adherent to the ovary, there is 
a small focal area of decidua but no chorionic villi. This decidua is similar to the decidua 
found in the specimen passed per vaginam. Inasmuch as decidual change occurs in other 
organs in ectopic pregnancy, it may be concluded that this represents such a change. Al- 
though the finding does not completely exclude the possibility that this ovarian pregnancy 
had its origin at an earlier period in the Fallopian tube, this latter conclusion is rather 
remote. 

JOingnosis . — Compatible with primary ectopic ovarian pregnancy. 

Comment 

The passage of a decidual cast per vaginam, wMch microscopically showed the presence 
of decidua with an absence of chorionic villi might have established the diagnosis of ectopic 
pregnancy. However, the old theory that, in the presence of ectopic pregnancy, the endo- 
metrium always undergoes decidual transformation cannot be maintained. The absence of 
decidual tissue in the uterus cannot be used as a diagnostic criterion, while, conversely the 
presence of decidual tissue without intrauterine pregnancy is practically always indicative of 
Ltopic gestation, since its only alternative cause is the very rare corpus luteum ’cyst.i The 
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consistency of the cervdx and uterus on examination and lack of early symptoms of pregnancy 
were misleading. The formation of decidua in the normal tube during pregnancy is unusual, 
but according to Kermauner, decidua is found in about 15 per cent of tubes. That a limited 
decidual reaction may occur, however, has been shown by Williams,^ who found decidual cells 
in the opposite tube, where they could not be confused mth cells of fetal origin. 

The macroscopic and microscopic examination of the specimen proves it to be an 
unruptured ovarian pregnancy, and is compatible with primary ectopic ovarian pregnancy. 
The small focal area of decidua found in the section of the tube adherent to the ovaiy did 
not contain chorionic villi, and resembled the decidua found in the specimen passed through 
the vagina which did not show' chorionic villi. There is a possibility that this ovarian preg- 
nancy may have had its origin at this site in the Fallopian tube, but this seems rather remote. 

The pathologist was unable to find any evidence of endometriosis in the sections studied. 
It is interesting that this patient gave a liistory of a long period of sterility prior to the 
ovarian pregnancy and that the microscopic examination of the specimen showed follicle cysts, 
varying in size, in the portion of the mass Avith intact stroma — a finding which has been 
noted in other reported cases. 

Dr. John W. Howard, Pathologist, Delaware Hospital, Wilmington, Del. made the 
pathologic examinations. 
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BILATERAL OVARIAN FIBROMA 


Bela Halpert, M.D., and Walter K. Hartford, M.D., Oklahoma City, Okla. 

(From ihe Department of Fathology and the Department of Gynecology, University of 
Oldalioma School of Medicine and University Hospitals) 

A CCOEDING to recent reports fibromas constitute from 1.5 to 5 per cent of ovarian 
neoplasms.i-3 In tlie series studied by Dockerty and Masson, about 10 per cent of 
ovarian fibromas were bilateral. i The relation of ovarian tumors and of fibromas in particular 
to the presence of fluid in the peritoneal and pleural cavities, the so-called Jlcig’s sjmdrome, 
is the subject of numerous communications. ■»! In this paper the clinical history is 
presented of a woman past 70 years of age who had large bilateral ovarian fibromas; their 
presence was not associated with ascites and hydrothorax. 

C. Isl. E., a white woman, aged' 73 years, was admitted to the University of Oklahoma 
Hospitals, Sept. 25, 1945, with complaints of pain and masses in the abdomen and loss of 
weight and strength. She stated that about three years prior to admission she first 
noticed a mass about the size of a golf ball in. the right lower abdomen. About two months 
later another similar mass appeared on the left side. These masses enlarged progressively 
and apparently increased in size more rapidly during the past one and one-half years. 
During the past few weeks pain appeared radiating into the right lower limb, and became 
severe, limiting her activities. She had lost some ■\veight and strength. 

Menarche occurred at the age of 16 years, the interval was regular, lasting twenty- 
six days, with the flow four to five days. She had seven pregnancies with no abortions, 
and reached the menopause at the age of 45 years. She had always been in good 
health and had no previous operations. 

At the time of admission she was well developed, well nourished, and appeared 
about ten years younger than her stated age. She was hot acutely ill. The temperature 
was 99.4° F. ; the pulse rate was 8S; the respiratory rate 20; the blood pressure was 
150/100. The abdomen was medium sized and flat. In the lower abdomen three masses 
were visible and palpable, one on the left was about 12 by 9 cm., another just above the 
symphysis pubis was smaller and not freely movable, the third, which was 17 by 12 cm., was 
on the right and extended up toward the flank. This mass was freely movable and the 
site of its attachment could not be determined. There was moderate tenderness on palpation. 
Pelvic examination revealed a parous introitus with the cervix scarred bilaterally. There was 
no discharge. Movement of the left and suprapubic masses was transmitted to the cervdx. 
There seemed to be no connection between the right mass and the pelvic organs. 

The urine was yellow, turbid, acid, with a specific gravity of 1.017, and with no 
albumin and no glucose. There were 20 white blood cells per h.p.f . The red . blood cell 
count was 4,140,000, the hemoglobin content 13 Gm., the white blood cell count was 8,400 
with granulocytes 74, and lymphocytes 26 per cent. The Mazzini test of the blood was 
negative. Eetrograde pyelograms on October 2 revealed both kidneys to be of normal 
size, shape, and position, with no changes in the calices and renal pelves. Smears of the 
urinary sediment of the right kidney contained no organisms; a few gram-negative bacilli 
were seen and cultured from the urine of the left kidney. Electrocardiogram examination 
on October 4 disclosed primarj' T-wave changes of a nonspecific kind, not considered a 
contraindication for operative procedure. vKoentgenologic examination revealed no fluid in 
either pleural or pericardial cavity; calcification of the aortic and mitral valves and of the 
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abdominal blood vessels was seen. Examination of tlie gastrointestinal tract disclosed com- 
plete emptj’ing of the stomach in five hours, diverticula of the colon and no connection of 
the pelvic ihasses with the digestive tract. 

Laparotomj^ on October 5 (by Dr. Oscar E. White) ^disclosed replacement of each of 
the ovaries by similar, firm, globular masses. That on the right was about o, that on the 
left 4 inches in diameter. The uterus was of usual size and appearance. The Fallopian 
tubes were stretched over the respective ovarian masses. There was no excess fluid in 
the peritoneal cavity. A bilateral salpingo-oophorectomy and appendectomy were per- 
formed. The postoperative course was uneventful and the patient was discharged October 
23, the eighteenth daj’^ following the operation. Wlien last seen March 23, 1946, five 
months after the operation, she was well and had no pertinent complaints. 



Fig-. 1.— Gross appearance of the ovaries externally and on their cut surfaces. The larger one is 

the right ovary. 


The specimen consisted of both Fallopian tubes and ovarian masses and the ap- 
pendix. In place of the right ovary there was a solid lobulated mass measuring 12.5 by 
10 by 8 cm. and weighing 610 grams (Fig. 1). Tiie surface was smooth and shiny. The 
cut surfaces were uniform gray white with a delicate fibrillar pattern. No areas of softening 
or discoloration were evident. The Fallopian tube measured 12 by 1 by 0.4 cm.; its fimbriated 
end was patent, it appeared somewhat stretched and laterally compressed. The mesosalpinx 
was delicate. The left ovary was replaced by a solid mass, 10.5 by 9.5 by 7 cm. weigliing 
324 grams. It resembled tlie right except that the surface of the ovarian mass was 
more lobulated; the lobules measured 3 to 5 cm. in diameter. Tlie cut surfaces had a 
similar or more coarse fibrillar pattern with occasional cavities from 0.5 to 2 cm. in diameter 
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containing a thick, clear, or hemorrhagic liquid (Fig. 1). The left Fallopian tube with 
mesosalpinx resembled the right. The appendix was 3 by 0.5 cm. and part of its lumen 
was obliterated. 

Microscopic preparations from various parts of each of the ovarian masses dis- 
closed round or elongated cell nuclei within a delicate fibrillar ground substance in an 
interlacing arrangement closely resembling ovarian stroma (Fig. 2). Elsewhere the 
texture was loose; the fibrils were spread apart with occasional collagenous bundles and 
with cells having vesicular nuclei and a steRate cytoplasm fading into the fibrillar ground 
substance (Fig. 3). Hyaline change was more marked in some fields than in others. Tliere 
were also extensive areas of lavender stained granular deposits in the larger hyalinized 
fields. Apparent remains of corpora albicantia appeared here and there. Over extensive 
areas a cellular debris was encountered fading into the adjacent tissue with hardly any 
cellular reaction. 



2. Fig. 3. 

Figr. 2. Microscopic appearance of tlie ovarian neoplasm. Round or elongated cell nuclei 
are seen m a steam or whorl-like arrangement within delicate fibrils. (X300.) 

Fig. 3. — ^IMicroscopic appearance of the ovarian neoplasm. Cells with vesicular nuclei 
and a stellate cytoplasm are seen fading into a fibrillar ground susbstance. (X300.) 


Comment 

Ovarian neoplasms occur in all decades of life, but are more frequent during the 
reproductive period.s The stimulation for the cyclic changes in the ovaries is known to 
be extrinsic. The parent cells of most neoplasms occurring in the ovaries arise from 
the germinal epitheRum or its derivatives. Therefore it is safe to assume that hormonal 
stimulation is responsible for the reaction of the germinal epithelium. Ovarian neoplasms 
are comparatively rare in children before the onset of menstruation and in women after 
the cessation of menstruation. The hormonal influence regulating ovarian function is least 
potent during postmenopausal life. Neoplasms arising in the ovary at this period of life 
are therefore usuaRy of stromal origin. 
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Our patient was past the seventh decade of life. The large growths in the ovaries 
were almost alike with identical microscopic structures and with complete absence of 
epithelial elements. 

Summary 

Fibroma of both ovaries is reported in a 73-year-old white w'oman. The large growths 
appeared grossly almost alike and microscopically they mimicked ovarian stroma. They 
contained no epithelial elements. There w'as no associated ascites and hydrothorax. 
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ENDOMETRIOSIS OF THE VAGINA FOLLOWING VAGINAL 

HYSTERECTOMY 

Walter J. Reicfi, M.D., F.A.C.S., Mitchell J. Nechtow, .vhd 
Raymond Abrams, M.D., Chicago, III. 

(From the Department of Gynecology and The Fantns Clhnc of The Cool: County Hospital; 
The Cool: County Graduate School of 'Medicine) 

T his is a case report of endometriosis of tlic vagina following vaginal hysterectomy. 
Because of its rarity, we felt it wortli while reporting. 

In a review of 800 cases of vaginal hysterectomies at the Cook County Hospital, we 
failed to iind a similar complication; also Grecn-Armytage 027 cases; N". Sproat Heaney 
027 cases; 517 cases by Hanforth; 305 eases 1)5' Tyrone and AYeed; 210 cases bv' Gofer; 
and 500 cases by Falk and Bunkin failed to reveal a similar complication. However, we 
did fipd one case report in the Polish Medical Gazette i 

Case Report 

A 39-5'ear-old Negro u-oman, of good general health, was admitted to the G 5 mccologieal 
service of Cook County Hospital in March, 1915, with a complaint of excessive vaginal bleed- 
ing for seven days past. Histoiy revealed a change in the menstnial habits of the patient 
in the preceding three months, her flow becoming excessive in amounts and persisting for a 
longer period, up to eight days. Past menstrual histoiy indicated that at the age of 14 
years the menarche began, it being characterized by a regular cycle of five days, moderate 
flow, with no dysmenorrhea either primary or acquired. ‘ Obstetric liistoiy I’evealcd a gravida 
iv, para iii, including a normal spontaneous delivery in 1923, a breech delivery in 1924, and a 
normal spontaneous delivery in 1926. There was a three months spontaneous abortion in 
1925. Pelvic examination elicited a small, nodular corpus, freel}' moveable, not tender, 
adnexal findings not revealing, and a relaxed posterior vaginal wall. Other ph 5 ’sical findings 
were noncontributory, or otherwise negative. Blood pressure was 120/80, pulse was 84, res- 
pirations were 20, and temperature was 98.6° F. Hemoglobin was 75 per cent, 4,300,000 
erythrocytes, 8,100 leucoc 5 'tes, urine negative, and negative serolog 5 '. 

A vaginal hysterectomy without morcellation and a posterior colporrhaphy’ were per- 
formed. The postoperative course was uneventful. The patient left the hospital in good 
condition, s 5 'mptom free. Pinal postoperative six-week examination was essentially negativ'e. 

Three months following the vaginal operation the patient noted what seemed to her 
to be a return but definite diminution of her menstrual periods. There was a show of 
blood which was cyclic in its appearance, in keeping with her previous menses. After two 
years and seven months of these cyclic episodes following her vaginal hysterectomy, the 
patient presented herself for examination to the outpatient Gynecological Clinic of Cook 
County Hospital in October, 1947. 

Pelvic examination revealed a free pelvis: no masses, no fixations, no tenderness. 
Speculum examination revealed a flat, bluish area, about 4 by 6 mm., on the left posterior 
vaginal wall, immediately below the transverse hysterectomy scar (Fig. 1). The remainder of 
the vaginal vault was without findings. Suspicions were immediatel 5 ' aroused of the possi- 
bility of an endometriosis of the vagina. A biopsy' of this suspected area was taken for 
histologic study. The biopsy report showed an endometriosis of the vagina (Pig. 2). 

Forthw'ith, the pathologic report of the corpus and cervix removed at surgery in 1945 
was reviewed. No evidence of endometriosis or adenomyosis was present at that time. 
Cystoscopic and proctoscopic examinations done in October, 1947, have not given indication 
of other ectopic endometrial implants. 

It is quite probable that the endometrium was implanted during surgery. 
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CHANGING CONCEPTS IN CEEVICAL BIOPSY 



-High power view of group of cells extending into underlying stroina. Delineation 
well established and little variation in staining properties apparent. (X215.) 



■Portion of lining of endocen’ix removed at scalpel conization. Thi.s ben_^ losion .sho.i 
uniformity of size and staining properties of tlic metaplastic cells. (x-io-J 
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Fig. 1. — ^Artist’s drawing showing the site of endometriosis. 



Fig. 2. — Photomicrograph of biopsy showing endometrial tissue (XOO). 
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ovary. But further exploration showed that both ovaries were intact, only that they were 
cystic. Since most of the bleeding came from the fundus of the uterus, we quickly did a sub- 
total hysterectomy and double salpingo-oophorectomy. After evacuating as much of the 
growth as possible and putting a firm gauze packing against the oozing surfaces, the abdominal 
incision was closed in the usual manner. Unfortunately, we could not give blood transfusion 
for lack of a donor or blood bank. We gave four units of plasma, before, during, and after 
the operation, and continuous venoclysis of glucose solution. The patient became conscious 
after the operation, but succumbed two hours afterwards. 

Examination of the hysterectomized uterus showed a raw eaten-up fundus from which 
issued friable strands looking as if they had been pulled upwards. Sagittal section of the 
uterus showed that the endometrium was clean without any trace of the growth. Both ovaries 
had been converted into corpus luteum cysts the size of a goose egg. 



Fis. 1. — Chorionepitljelioma. Utei'us. 

Autopsy revealed two more handfuls of growth attached to the intestines, omentum, and 
posterior parietal peritoneum. The lower lobe of the right lung showed a small focus of 
metastasis of the growth. Biopsy of the growth found in the lungs and abdominal cavity 
showed syncytium and Langhans cells with a predominance of the latter in some portions and 
of the former in other parts. 

Comment. — ^Apparently, the condition began as a myometrial chorionepithelioma wliich 
later extended to the right broad ligament and which rapidly grew in size. It was only in 
the last days, when the chorionic cells had extended themselves beyond the confines of the 
broad ligament and serous surface of the uterus that internal bleeding, tympanism, abdominal 
pain supervened rapidly, threatening the life of the patient. 

Our inability to make pre operatively the correct diagnosis was due to the following: 
(1) Because when first seen, the size, consistency, and contour of the growth was suggestive 
more of uterine fibroid than of anything else. (2) The failure to associate the growth with 
the four months’ abortion which took place seven months before she complained of bleeding. 
(3) The misinterpretation of the uterine bleeding that occurred later as part of the phenom- 
enon of uterine fibroma. (4) The fact that she was in relatively good condition on admission, 
in spite of the advanced condition of the grow'th. Because we erroneously thought chorion- 
epithelioma was a remote possibility, no Friedman test was made. The reason the patient 
here reported did not have early peritoneal bleeding, in spite of its being a myometrial 
growth that had gone beyond the uterus, is because the chorionic cells grew within the leaves 



UNSUSPECTED ABDOMINAL CHORIONEPITHELIOMA 


H. Acosta-Sison, M.D., F.P.C.S., Manila, P. I. 

(From the Departments of Obstetrics and Gynecology, University of the Philippines) 

E ver since -we lost practically all cases of chorionepitlielioma, which were diagnosed only 
at autopsy, we had been vigilant of their occurrence and, in recent years, have felt the 
satisfaction of having saved many lives because of early diagnosis, making possible early 
radical treatment. So our failure to make the correct diagnosis in the present case, though 
markedly advanced when first seen, showed that we have much yet to learn about cliorion- 
epithelioma. 

L. P., 27 years old, laundress, entered the Philippine General Hospital on Sept. 13, 
1947, because of an abdominal painless tumor. The patient claimed that she first noticed 
the tumor as an apple-sized mass in the lower abdomen, five months previous to admission. 
And at the same time, she also noticed that she began to have slight vaginal bleeding ivhich 
was continuous for two and one-half months but which stopped for two months thereafter. 
However, the last two weeks before admission, the slight bleeding reappeared otf and on. 
During this time, she also experienced slight afternoon rise of temperature. 

She had had three pregnancies, the first two of which ended in full-term deliveries ten 
years and five years, respectively, before admission. The third pregnancy ended in a four 
months’ abortion one year previous to admission. Menstrual periods after the abortion were 
normal, the last one occurring one month before the onset of the slight continuous bleeding. 

Physical examination showed that she was fairly well nourished though rather thin. 
Lungs and heart were apparently normal. The abdomen showed a large, firm, painless, 
slightly movable, globular tumor reaching up to the level of the umbilicus, the size of a six 
months’ pregnancy. On vaginal examination, one could feel a small cervix connected with 
the uterus which was fiattened and pushed to the left and posterior fornices by the large firm 
mass. There was slight pinkish discharge from the external os. 

Red blood count, 3,900,000; white blood count, 9,650; polymorphonuclear leucocytes, 77 
per cent; lymphocytes 23 per cent. Urinalysis normal. Blood pressure 110/70. 

Because of the finding of a firm, solid painless mass in the abdomen which was inde- 
pendent but intimately connected with the uterus, our first impression was a large subperi- 
toneal fibroid. We could not, however, reconcile the diagnosis of a subperitoneal fibroid and 
the rapid growth of the tumor, which was noticed only five months previous to admission. 
But we felt that perhaps the tumor had existed unnoticed for sometime. Because of the 
rapidity of the growth, we considered the possibility of a malignant tumor of the ovary. 
Chorionepithelioma was considered, but was immediately dismissed because of the firm con- 
sistency of the tumor and because the uterus could be distinctly outlined as separate from it. 
The patient was, therefore, scheduled for operation three days later. On that day, however, 
she had cough and fever. In the belief that she was suffering from influenza, she was treated 
for this condition and the operation was postponed. But the fever, which was irregular, did 
not abate. On the contrary, as the days advanced, it became higher. Moreover, the patient 
began to complain of abdominal pain, tympanism, nausea and vomiting. At this time, we 
thought that what we regarded as a tumor was perhaps an encapsulated abscess which now 
began to leak into the peritoneal cavity and which needed immediate laparotomy, which was 
done on Oct. 2, 1947, under local anesthesia. 

On making a small incision on the peritoneum, an encapsulated mass looking like a large 
endometrial cyst was found. Aspiration revealed bloody content. After enlarging the ab- 
dominal incision and trying to evacuate the contents, we encountered a bloody mass of many 
small, firm, loose pieces of tissue attached to the intestines, omentum, uterus and posterior 
parietal peritoneum. We then thought we were dealing uith a malignant groufh of the 
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BILATERAL SIMULTANEOUS EXTRAUTERINE PREGNANCY- 

R. A. Abrams, M.D., and A. E. Kanter, M.D., Chicago, III. 

(From the Department of. Gynecology, Coolc Ccnmty Hospital, and Hehloen Institute for 
Medical Eesearch of the Coolc County Hospital) 

E XTBAXJTEEINE pregnancies are estimated by Schumann^ to occur once in every 300 
pregnancies. Bilateral simultaneous extrauterine pregnancies occur many times less often. 
They are considered the rarest form of double-ovum twin pregnancies. Therefore, the occur- 
rence of an authentic case which meets the criteria for acceptance, as stated by Eishback,2 
is rare enough to merit its being reported. 

In 1935, Eitzgerald and Brewers reported on 402 cases of extrauterine pregnancies 
from 1924 through 1934; in 1942, Lash and Kaufman'* reported on 903 eases through 1940, 
and Fitzgeralds has collected an additional 274 cases from 1940 through 1946, all from this 
hospital, and in these groups no bilateral double ovum ectopic pregnancy was found. Lash 
and Kaufman reported on the only instance of an unilateral twin ectopic pregnancy to have 
occurred at this institution. One of us (E.A.A.) has reviewed the cases of extrauterine 
pregnancies for the years not included in the above reports for an additional 403 cases. The 
case herewith, therefore, is the first bilateral simultaneous extrauterine pregnancy to be 
proved at this hospital in a total of 1,580 extrauterine pregnancies' over a twenty-two year 
period. 

Mrs. L. Me, a 32-year-old, well- developed, well-nourished Negro woman who was not 
acutely ill, was admitted to the gynecologic service on Oct. 24, 1947, complaining of irregular 
vaginal spotting for the past two months and a dull lower abdominal pain for the same 
period. Her last normal menstrual period had occurred in August, 1947. Her September 
period started at its expected date, continued for two days, stopped for two days, following 
which the spotting started again and continued for another seven days. Shortlj' after the on- 
set of this irregular period, the patient noted a dull lower abdominal pain which radiated into 
both right and left lumbar regions. The next period (October) began several days before 
its expected date and continued irregularly throughout the month. The abdominal pain re- 
mained unchanged. 

The patient was a gravida iv, para iii, a spontaneous abortion having occurred in 1940. 
The menarche began at 13 years, of regular interval, lasting for four days, with no d;^'smenor- 
rhea. 

On admission, the temperature was 98.6° P., pulse 80, respirations 20, blood pressure 
110/80. The erythrocyte count was 4,100,000, the leucocyte count 9,550, and the serologic 
reaction was negative. Abdominal examination revealed moderate tenderness in the right 
lower quadrant, no masses being outlined. Bimanual examination revealed a tender, cystic, 
right adnexal mass. The left adnexa felt thickened and was also tender. The corpus was 
enlarged two to three times its normal size and was firm and nodular. A diagnosis of 
fibroid uterus with pelvic inflammatory disease was made. 

At laparotomy, the corpus was found to be in good position, about tudee normal size 
and nodular. The right tube was drawn backward toward the right infundibulopelvic liga- 
ment and had a hemorrhagic mass, measuring 4 bj' 3 by 3 cm., in its isthmic portion. Its 
fimbriated end was free and not involved. The left tube was directed downward and back- 
ward toward the cul-de-sac, its fimbriated end having been replaced by another hemorrhagic, 
cystic mass, measuring 6.5 by 3 by 3 cm., which was rather firmly attached to the rectum. 

•Presented before the Chicago Gynecological Society, Jan. 10, 1948. 
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of (ho broad lignmoiU whioh ;vl first constilMted ilsolf ns u firm cnpsulo, giving slmpo mid 
firm coiisistouoy (o (ho growth in tlio smno iiianiior ns linppons in intraligainentousi ovarian 
onnditions or ovon prognanoy. 

Tlio long intorval of sovon months (hat olajisod botivoon her abortion and the occurrence 
of the abnormal vaginal bleeding is not nmisnal. From our experience with inyometrial 
chorionepitholiomn, in 0;" per cent of (he eight eases we had in 1912 to Itllo, tlie. vaginal 
bleeding did not manifest itself until from one year and two immtlis to three years after the 
jiassage of the last product of concoplion whieh happened to bo hydatidiform mole. Two of 
these eases wore jireuporatively diagnosed ns cancer of tlie uterine corpus and two, because 
of symptoms of intornal bleeding on admission, ns ruptured tubal pregnancy. 

Had we seen the patient when she l>egun to Imvc continuous bleeding, had we felt the 
small mass in (lie lower abdomen, and associated such findings with her last abortion, we 
would have been able to diagnose her eondition by the clinical method of diagnosis of uterine 
chorionejdthclioma as first described by me." Even if onr diagnosis then hud boon fibroma, 
she Would liave be.'n saved by iminedinte laparotomy, wideli would linve revealed (he true 
condition of the uterus. 

If the correct diagnosis of aiidominal ehorioncpithelioma Imd been made on her ad- 
mission, what tieatment should have been institiiled? I believe the only hope for the patient 
then was x-ray treatment both for the uiidomimil nnd pnliiionnry growths. 

The anihor is greatly imh'bted to Dr, Apelo, who furnished tlie photograph of the ulenis. 
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Discussion 

The review of authentic cases presented by Eishbach in 1939 brought the literature 
up to date and set the standards of acceptance for tliese cases. Eishback collected 70 cases 
and reported on one of his own, a twin ectopic pregnancy on the left and a single one in 
the right tube at the same time. His principles for acceptance require that ''there should 
be a description of the fetuses or any portion of them found, as w'ell as of placental material. 
A microscopic examination may be necessary to confirm the diagnosis and to give criteria 
for fixing the pregnancy periods. Especially is this needed where only a hematosalpinx 
is" present grossly.” 

Harris and Leviton,o in 1946, surveyed the literature since 1939 and presented an 
additional eight authentic cases of bilateral simultaneous tubal pregnancy, making a total 
of 85, including one of their own. 

As far as rvas possible, the accessible literature was reviewed by us and other authentic 
cases not included in the above reports were found. Tliey include single cases by Olovsonr 
(1938), Pasman and Lovazzanos (1938), Eroewiso (1939), P. Meyerio (1939), Tractenbergn 
(1944), Weyenetliiz (1945), MacDonald and Masterses (1946) and Gormani-* (1947). These 
cases, plus the one here reported, make a total of 94 authentic cases of bilateral simultaneous 
tubal pregnancy. Other cases no doubt are included in other foreign literature, but their 
distribution has been delayed by the recent war. 

The preoperative diagnosis of bilateral simultaneous tubal x^regnancy is a difficult one 
to make. Eroewis is the only one noted to have made the speculative diagnosis of a' ‘prob- 
able bilateral tubal pregnancy.” Since the bilaterality of an eetox)ic pregnancy is so rarely 
diagnosed before surgery, the practical .significance to be stressed is that both adnexa 
should be inspected and palpated at the time of operation. 

"We are indebted to Dr. Alex B. Ragins of the Department of Pathology, Cook County 
Hospital, for his assistance with the microscopic report. 

References 

1. Curtis, Arthur H.: Textbook of Gynecology, Philadelphia, 1946, W. B. Saunders Com- 

pany, p. 560. 

2. Eishback, Hamilton R.: Am. J. Obst. & Gynec. 37: 1035-37, 1939. 

3. Eitzgerald, James E., and Brewer, John I.: Am. J. Obst. & Gynec. 30: 264-269, 1935. 

4. Lash, A. F., and Kaufman, J. D. : Am. J. Obst. & Gynec. 44: 342-344, 1942. 

5. Eitzgerald, James E. : Personal Communication. 

6. Harris, C. M., and Leviton, L. R.: Am. J. Obst. & Gynec. 52: 492-494, 1946. 

7. Olovson, T.: Acta Obst. et Gjmec. Scandinav. 18: 380-411, 1938. 

8. Pasman, F. R., and Lovazzano, G.: Rev. Assoc, med. argent. 52: 1096, 1938. 

9. Eroewis, J. : Zentralbl. f. Gynak. 63: 1527-29, 1939. 

10. Meyer, P.: Gynecologic 38: 476-480, 1939. 

11. Tractenberg, I.: Am. J. Surg. 64: 147-148, 1944. 

12. Weyeneth, R.: Monatsc"fif. f. Geburtsh. u. Gynak. 120: 129-140, 1945. 

13. MacDonald, J. F., and Masters, V. E.: Am. J. Obst. & Gynec. 52: 850-53, 1946. 

14. Gorman, L. R. : Am. J. Obst. & Gynec. 54: 698-99, 1947. 


30 N. Michigan Avenue 



Volume S6 
Number 6 


BILATERAL EXTEAUTERINE PREGNANCY 


1199 


There was no free blood in the peritoneal cavity. With the pathology at hand and the 
patient’s condition being good, a total abdominal hysterectomy and bilateral salpingo-oopho- 
rectomy were performed. 



Flff, 1. — Right tube section. 



Fig. 2. — ^Left tube section. 


The postoperative course was uneventful and the patient left the hospital in good con- 
dition. Microscopic study of the cystic masses in each of the fallopian tubes revealed the 
presence of chorionic villi, approximately at the same developmental stage, indicating a 
simultaneous bilateral tubal pregnancy to have been present. (Figs. 1 and 2 .) 
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Under general anestliesia tlie abdomen was opened. About 1,500 cubic centimeters of 
blood was aspirated from the abdomen. The sigmoid was found to be tightly adherent to the 
superior posterior portion of the uterus, which was bulging into a conical shaped mass pre- 
dominately left sided. The sigmoid was partially separated from the uterus, and there was 
gross hemorrhage into the uterine wall with rupture of the uterus at this point. An incision 
was made enlarging the point of rupture and a well-formed fetus of about four months’ 
gestation was removed. The sigmoid was then separated from the uterus, and a Porro section 
accomplished without further difficulty. During the operative procedure typed and matched 
blood was given continuouslj'. The patient was in shocic during the entire operative procedure, 
and left the operating room in poor condition. She was given a second infusion of 
compatible blood immediately after operation and her condition improved rapidly, blood 
pressure rising to 98/40. From this point on, the convaleseense was uneventful, and the 
patient was discharged from the hospital on the thirteenth postoperative day. ’ 

The pathologic report showed a uterus amputated at tlie internal os having an odd 
lop-sided shape. The left border bulged into a conical shape, having for its apex the ovary. 
The fixed specimen measured 14 cm. by 10 cm. by 6 cm. The cavity in the fundus extended 
into the conical shaped bulge, but ended abruptly, being supported by a firm layer of 
uterine wall 1 cm. thick. Serial sections revealed a rough cavity partly collapsed within the 
uterine wall, but not contiguous with the uterine cavity. Part of this cavity was surrounded 
by uterine muscle. The top was supported by broad ligament, and the apical border was 
formed by the left ovary which in turn was incorporated by the walls of the uterus. The 
cavity was rough, being lined by fragments of placenta and clotted blood, and contained a 
well-formed placenta with cord. The stump of the right broad ligament was close to the 
uterus. The microscopic examination showed a decidual reaction of the endometrium and a 
decidual stroma in the wall containing well-formed chorionic villae. 

Diagnosis . — Extrauterine pregnancy, probably in the cornu of the uterine wall (inter- 
stitial), expanding laterally with rupture into the fold of the broad ligament and peritoneal 
cavity. 



INTERSTITIAL PREGNANCY 

Charles H. Doeller, M.D., and.Edward F. Hardman, M.D., Baltimore, Md. 

(Frovi the Department of Obstetrics and Gynecology, Mercy Hospital) 

A mong the vaihed types of ectopic pregnancy encountered, one of the least common, but 
yet more serious varieties, is the interstitial pregnancy. This tj^pe is probably exceeded 
in rarity only by the true ovarian pregnancy, and it makes up not more than 3 per cent of all 
ectopic pregnancies. 

An interesting case of interstitial pregnancj', with an unusual feature, is herewith 
reported. 

Mrs. L. M. (No. 75279), 30-year-old white female, was admitted to the hospital on 
Sept. 2, 1946, complaining of severe knifelike pain in the lower abdomen with radiation to 
the left shoulder. The onset was 9 A.Jt. of the admission date. 

The present illness dated back to the June 9, at which time the patient had a dark brown 
thin vaginal discharge for one week. There was no pain or cramps associated with the 
discharge. Her last regular menstrual period had been on May 3. In July she had severe 
lower abdominal pain lasting several hours, which gradually subsided completely. Following 
this episode she consulted her obstetrician who suspected a pathologic pregnancy, since examina- 
tion revealed the uterus to be irregularly enlarged in the left cornual region. 

A consultant confirmed the findings already mentioned, and advised that the patient 
be carefully observed and conservatively treated at present. Accordingly, the patient was 
given progesterone and was watched. 

On the morning of hospital admission the patient suffered severe knifelike pain in the 
lower abdomen referred nuldly to the left shoulder. When admitted to the hospital two 
hours later she did not appear acutely ill. Temperature, pulse, and respirations were normal, 
and the blood pressure was 110/65. ^ • 

The menstrual history revealed a normal thirty-day cycle. Her last regular menstrual 
period was May 3 lasting four days, and her previous period was on April 6 lasting four days. 
The patient had been married for seven years, her first pregnancy in September, 1942, 
terminated as a ruptured left tubal pregnancy. This tube was removed at operation. There 
were no subsequent pregnancies until the present one. 

Examination of the abdomen revealed a mass, undoubtedly the uterus, which seemed 
to be drawn into the left lower quadrant, the height of the fundus being 15 cm. above the 
sjonphysis. The left cornual area was enlarged, tender, and firm. Eeetal examination revealed 
a thick undilated cervix. Urinalysis was essentially negative and the red blood count was 
3.03 million with 8.1 Gm. of hemoglobin. The Eh factor was negative. 

In view of the rapidly improving general condition of the patient, and the strong desire 
of the patient to have a child, watchful waiting seemed advisable. The mass in the abdomen 
was checked frequently, and blood pressure, pulse, and respirations were recorded at frequent 
intervals. 

The temperature ranged between normal and 99° F. The pulse between 64 and 80 and 
the blood pressure between 92/60 and 110/60. The patient was kept at bed rest with an ice 
cap to the abdomen, codeine and aspirin given in small doses, and progesterone in adequate 
dosage. 

Under this regime the patient rapidly improved. A transfusion of one pint of com- 
patible blood was given, and the pain rapidly subsided to a low-grade dull ache in the left 
lower quadrant. The patient was permitted to sit out of bed on the third hospital day. 
She was completely free of pain at this time, and the mass in the lower abdomen lost its 
tenderness and became much softer. 

On the sixth day of her admission about 9:00 P.M., and following an effective bowel 
movement, the patient complained of severe lower abdominal pain. The abdomen was rigid 
and exquisitely tender. Blood pressure dropped to 60/34,- the pulse was 80, but volume was 
poof. The skin was cold and moist. The patient was prepared for immediate operation. 
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Cancer, Malignancies 

Cusmano, L.: Nuclear Aspects in Cruslied Cancer Tissue With Carmine Stain, Atti della 

Societa italiana di oste'tricia o ginocologia 37: 167, 1946. 

Structure and chemical make-up of chromosomes and nucleoli differ in cancer and in 
physiologic tissue. Selective absorption for ultraviolet light and selective staining properties 
of timonucleinic acid, the main component of the chromosomes, versus ribonucleinic acid, the 
main component of the nucleoli, made it possible to demonstrate this. 

Investigations of cancer tissue made in ultraviolet light by Caspersson and Santesson 
resulted in the recognition of two main types of cells: “A” cells, as compared with healthy 
cells, show an increased content of timonucleinic acid and therefore have condensed and 
prominent chromosomes. "B" cells, that show diminntion of timonncleinic acid and, there- 
fore, have indistinct chromosomes. 

Both are unbalanced typos of cells. ‘'A” cells are the superactive cancer cells in which 
condensed chromosomes with excessive timonucleinic content have the tendency to divide too 
frequently and too quickly. "B” cells are the exhausted regressive cancer cells with lack of 
timonucleinic acid in the chromosomes that have lost the capacity of reproduction. 

Their recognition and their distribution in a tumor tissue is therefore most significant 
for diagnostic purposes as well as for the estimation of the degree of aggressiveness of a 
tumor. 

Cusmano of the Gynecological Department of the medical school of Parma has applied 
to human cancer tissue a simple acetic-carmine stain, originated by Barigozzi for the study of 
chromosomes in Drosophilae, and the result was the demonstration of the morphologic charac- 
teristics of the metabolic variations seen by Santesso and Caspersson under ultraviolet light, 
with a simple method that can easily be applied in routine clinical investigations. According 
to BarigozzDs technique, the material is fixed in acetic acid-alcohol, crushed under cover- 
glass, and stained with acetic-carmine. The cytoplasm is dissolved and only the naked nuclei 
are apparent. 

“A’’ cells show a perfectly regular nuclear membrane and numerous small intensely 
red stained granules, representing the chromosomlc chromomeres with high timonucleinic con- 
tent, and among them one or two larger, faintly stained vesicular bodies that represent the 
nucleoli. 

“B” cells show an irregular nuclear membrane, few faintly stained chromomeres, with 
low timonucleinic content and two clumpy, deeply stained central bodies representing the 
hypertrophic nucleoli with an excess of stored ribonucleinic acid that has lost the capacity 
to be transformed so as to provide the chromosomes with the amount of timonucleinic acid 
necessary for reproduction. 

Using the above carmine-acetic method, Cusmano studied the distribution of “A” and 
"B” cells and the aspect and frequency of typical and atypical mitosis in cancers of the 
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cervix and fundus, the nuclear structure of liydatidiforni moles and of cliorionepitlieliomas and 
he also applied the method to the investigation of nuclear features in vaginal smears. The 
results of these observations arc most significant and are reported in the following abstracts. 

Gemma Bauzilai. 

Cusmano, L.: Neoplastic Nuclear Features in Vaginal Smears Under Carminacetic 

Stain, Quaderni di Clinica Ostetrica e Ginccologia 2: 661, 1997. 

After a painstaking review of American contribution in the field of detection of genital 
malignancy by the use of vaginal smears, Cusmano reports a modification of his own car- 
minacetic method- for cytologic investigations as a new approach to identification of the 
exfoliated tumor cells in the vaginal secretion. 

For the preparation of the smear, vaginal content is secured with a pipette as described 
in the original Papanicolaou procedure. The material is immediately diluted with a generous 
amount of 1:2 acetic acid — alcohol mixture, and then centrifuged. Then the fixative is dis- 
posed of. Acetic-carmine is added to the vaginal sedimentation material which is then emshed 
under a cover glass, dehydrated in alcohol, and mounted on a slide. 

Smears prepared with the technique described above in cases of neoplasms of the female 
genitals and examined at a magnification twelve hundred times show: 

1. Nuclei with a regular nuclear membrane, containing numerous small intensely red 
colored granules disposed at regular intervals and definitely recalling in their aspect 
chromomeres connected by the colorless linin in tlie uncoiled chromosomes, thus representing 
the proliferative “A” type of neoplastic cells described by Cusmano and Barigozzi in former 
papers. , 

2. Nuclei showing an irregular but intact membrane and containing one or two large, 
clumped, deeply stained nucleoli and indistinct chromomeres. 

3. Intermediate forms linking the two above types one to another and showing a few 
rather distinct chromomeres usually dislocated toward the nuclear membrane and large 
clumped but faintly stained nucleoli. 

Among these nuclei, which are always largely represented in the smears when a cancer 
of the uterus is present and which are interpreted by Cusmano as cancer cells at rest, a few 
typical and atj’pical mitotic figures in the varied pha'ses of reproduction are usually seen. 

Small connective-tissue cells and large histiocites are always interspersed among the 
epithelial cells. The histiocites appear faintly and uniformly stained and it is not hard to 
distinguish them from the regressive epithelial cells at rest which are morphologically somewhat 
alike. 

Cusmano 's cytologic approach to cancer diagnosis in vaginal smears is established on 
sound objective criteria. It may well prove a milestone in the pioneering work which still has 
to be done in the development of the method of isolated cells in secretions and body fluids, a 
method of investigation that, as “Warren says, is “as old as cellular pathology but that has 
started- being successful only with Papanicolaou’s work in the past decade or so.” 

Gemma Barzilai. 

Gynecologic Operations 

Darner, C. B.: Surgical Sterilization in Women, The Journal-Lancet 68: 118, 1948. 

Pregnancy may follow Fallopian tube ligation if the suture material cuts through the 
tube and recanalization occurs. Nonabsorbable suture material permits this, and the author 
therefore recommends the use of catgut in the Pomeroy operation, No. 2 plain catgut being 
preferred because it induces more tissue reaction. In 141 cases sterilized by this method, 
there has been no failure. In cases of failure, the surgeon is not guilty of malpractice if 
‘ ‘ reasonable diligence ’ ’ is exercised. 

Without a medical indication, consent may be invalid because it undertakes to authorize 
an act contrary to public policy. Parity of four or more is considered an adequate medical 
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indication for sterilization, because tlie incidence of complications rises sharply after a fourth 
childbirth. This "was the author’s indication in one-half of the total series of 238 cases, the 
others being performed in the presence of various organic diseases. Irving L. Frank. 

Macaggi, G-. B.: Lying on the Abdomen in the Aftercare of Surgical Interventions for 

Vesicovaginal Fistulas, Archivio Italiano di Urologia 22: 114, 1947. '' 

Keeping the bladder empty during the process of cure, or, in other words, avoiding in- 
filtration of urine in the site of the reconstructed vesical wall, is the main problem of the post- 
operative care of vesicovaginal fistulas. 

Urine infiltration never occurs after suprapubic incision of the bladder where the posi- 
tion of the lesion is such that urine does not come in contact Avith it. This lesion ahvays 
heals spontaneously by granulation after the catheter is removed. 

Keeping the patient Ijdng on the abdomen while a retained catheter is in place avoids 
contact of the urine with the lesion, thereby creating a condition favorable for healing as in 
the case of suprapubic incision. 

Macaggi used the "belly position’’ (wliich is accepted as a routine position in Italy) 
in Lvo cases of fistulas that had been previou.sly repeatedly operated upon without success. 

Both cases healed: one b}’ first intention and the other by granulations. The latter, 
quite an unusual event, should be borne in mind in cases of fistulas stubbornly resisting sur- 
gical treatment. According to the author, the "belly position’’ is to be credited for this 
success. Gemjia Barzilai. 

Dellepiane, G.: A Vaginal Technique for the Combined Treatment of the Prolapsed and 

Betrodisplaced Uterus, La Ginecologia-Scritti in onore del Prof. Ercole Cova. 

Dellepiane, Director of the Lying-in Hospital and Medical School in Parma, describes 
a vaginal technique for the combined treatment of the prolapsed and retrodisplaced uterus 
in Avhich a new step is added to a procedure that in the main corresponds to the operation 
generally hnoAvn in this country as the Manchester operation. 

A survey of operations heretofore described for the treatment of the prolapsed uterus 
is given, the contribution of the Italian school on this argument is stressed and credit is 
given to Pestalozza for focusing, as early as in 1902, attention on the significance of the 
shortening of the broad ligaments for the elevation of the uterus. 

Dellepiane ’s operation consists of the following steps : 

1. A "Y’’ incision is made in the anterior vaginal wall Avith the Avide base slightly 
beloAv the level of the inner os of the cerA'ix and the other end about 1 cm. above the opening 
of the urethra. This is combined Avith a triangular incision in the upper and posterior vaginal 
Avail AA'ith the apex at the cul-de-sac and the Avide base at the same level as the anterior in- 
cision, thus marking the boundaries for a Avedge-sliaped amputation of the cervix. 

The vaginal Avail is separated from the pubic fascia. The bladder is separated from the 
pubic fascia and from the uterus until the vesicovaginal pouch is reached. Separation is then 
extended laterally and the broad ligaments are exposed. The cervical vessels are tied. Ureter 
slings are occasionally Ausualized. The bladder is pushed off. The uteropubic fascia is 
trimmed, or duplicated, and sutures are placed, catching the uterus only in the upper part. 
The cervix is not amputated at this step to av’oid useless bleeding. This step takes care of 
the cystocele. 

2. A triangular incision is noAV made in the posterior vaginal wall AA-ith the wide base 
at the perineum and its apex pointing to and almost touching the loAver end of the above- 
described incision in the upper part of the posterior vaginal Avail, a technical detail Avhich 
permits an' easy approach to sacrouterine ligaments. 

The rectopubie fascia is seA’ered and uterine insertion of the sacrouterine ligament is 
reached by gauze dissection on either side. Separation is extended laterally and doAvnward 
and levator muscles coA’ered by their fascia are visualized. Strong silk sutures are passed 
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correct fastening of the pivotal area of the uterus in the posterior part of the pelvis which 
draws the cendx backward and throws the fundus forward, thus correcting the retrodisplace- 
inent. 

A wedge-shaped amputation of the cervix is now performed according to the previously 
assigned boundaries. The broad ligaments arc duplicated and fastened at the isthmic stump. 
The cervix is rebuilt , with vaginal wall tissue. The result of this step is elevation of the 
uterus and shortening of the cervix. 

3. The rectovaginal fascia is now sutured. Vaginal walls are closed as in routine pos- 
terior colporrhaphy. This step, together ndth the levator suture, takes care of the rcctocele, 
if existent, and of relaxation of the pelvic floor. 

This operation has been carried on by Dcllepiane for the past ten years. It has proved 
effective and does not interfere with pregnancy, or parturition. Gemma Barzilai. 

Miscellaneous 

Kent, C, F.: Urine Versus Blood Serum in Friedman’s Test for Pregnancy, J. Missouri 

M. A. 45: 275, 1948. 

There is considerable chance for error in the use of urine for making the Friedman 
test for pregnancy in ambulatory patients. Frequent causes of error are that: the patient 
may drink water after midnight, resulting in dilution of the hormone in the morning fasting 
specimen; there may be delay in taking the specimen to the laboratory, resulting in the dis- 
sipation of the hormone present and excessive bacterial growth; containers may be used that 
have previously contained other substances which cause the death of the test animal and 
necessitate a repetition of the test. When blood serum is used for the test, the blood is with- 
drawn at the laboratory and the serum used is freshly prepared in suitable containers; the 
blood specimen can be taken at any time of day, as the ingestion of fluid in ordinary amounts 
does not dilute the blood. In a study of 156 Friedman tests at one laboratory, it was found 
that in 81 urine tests, there were 33 positive (40.7 per cent) and in 75 blood serum tests, 
41 positive (54.6 per cent). False positives arc rarely a problem; it is false negatives that are 
of most importance. If errors in the collection of urine specimens could be entirely elim- 
inated, the results of the two tests would probably be in agreement, but this is rarely possible 
in the average laboratory dealing with ambulatory patients. Harvey B. AIatthews. 

Anderson, C. D., and Seldon, T. H.: Influence of Sex of Donors on Transfusion Reactions, 

Proc. Staff Meet., Majm Clin. 23: 149, 1948. 

Hustin and Eemy reported in the Presse medicare that in 80 reactions occurring in 864 
transfusions, the incidence of reactions was higher when a woman was the donor; the highest 
incidence was observed when the blood of a woman donor was given to a woman recipient. 

A review of the transfusions done at the Mayo Clinic in the first half of 1947 shows 
that in 2720 transfusions there were 139 reactions, an incidence of 5.1 per cent. With female 
donors the incidence of reactions was 5.7 per cent and with male donors, 4.6 per cent. Vfliile 
this difference in the incidence of reactions was small, considered in relation to the number of 
reactions, the rate was nearly 25 per cent liigher with female than with male donors. With 
women recipients, the incidence of reactions was 5.8 per cent when a woman was the donor 
and 4.6 per cent when a man was the donor. With male recipients, the incidence of reactions 
was 5.6 per cent with a woman donor and 4.8 per cent with a man donor. These findings 
agree with those of Hustin and Eemy, but do not indicate as great a difference between 
men and women donors as these authors report. 

It is concluded that the sex factor is of no practical importance in blood transfusion, 
although the chances that a reaction will occur are somewhat higher when a woman is the 
donor. Harvey B. Matthews. 

Goldzieher, Joseph S.: A Hew Colorimetric Method for the Determination of Pregnandiol, 

J. Lak & Clin. Med. 33: 251, 1948. 

A new method for the colorimetric determination of pregnandiol is described and its 
advantage over the Talbot sulfuric acid technique discussed. The accuracy of this new 



Volume 56 
Number 6 


SELECTED ABSTRACTS 


1207 


method is said approximately to equal the sulfuric acid one and greater staljility of color is 
claimed. The colorimetric reaction is based on the interaction of pregnandiol Avith acetyl 
chloride and zinc chloride in glacial acetic acid solution. S. B. Gtjsberg. 

Newborn 

Wiener, Alexander S., and Gordon, Eve B.: Studies on the Conglutination Test in Erythro- 
blastosis Fetalis, J. Lab. & Clin. Med. 33: 181, 1948. 

The authors have studied comparatively a number of methods used for the detection 
of blocldhg ('' univalent'') antibodies; in the small group of cases presented, they have dem- 
onstrated the greatest sensitivity to result from the use of an albumin-plasma, testing mixture, 
and they call this the albumin-plasma conglutination test. These studies suggest that the 
placental barrier readily permits the passage of this antibody, so that a good correlation be- 
tween the maternal blocking antibody titer and the severity of the infant’s erythroblastotic 
disease exists. This correlation does not appear to hold in the case of anti-Rh antibodies 
("bivalent") \s’hose passage through the placental barrier is more difBcult, possibly depend- 
ing on factors other than height of titer. S. B. Gusberg. 

Mollison, P, L.: Physiological Jaundice of the Newborn, Lancet p. 513, April 3, 1948. 

Studies on the survival of placental blood erythrocytes and of adult erythrocytes when 
introduced into the infant blood stream indicate that the breakdoAvn rate of the infant’s own 
red cells is twice that of adult red cells. This rate is independent of tlie degree of poly- 
cythemia present. The increased hemolysis probably depends on rapid destruction of im- 
mature types of erythrocytes present at birth, the bulk of the cells behaving like adult cells. 

While bilirubin liberation is three times that in the adult blood stream, this rate could 
not produce the high bilirubin accumulation of clinical jaundice if the infant liver could ex- 
crete maturely. Bfomsulfalein excretion in infants is retarded and jaundiced infants have 
reduced amounts of bile pigment in stool and urine. It is therefore reasoned that although 
increased hemolysis is present, the chief cause of physiologic jaundice of the newborn is a 
poor excretory capacity of the liver. Irving L. Frank. 

Wiener, A. S., and Brancate, G. J.: Erythroblastosis Fetalis Caused by Double Sensitiza- 
tion to the Factors rh" and Hr', Anesthesiology 9: 175, 1948. 

In some cases, an Rh-positive mother has given birth to an erythroblastotic in- 
fant; such cases are due to some unusual type of sensitization. Some of these cases have 
been traced to sensitization to the A and B factors, but others can be explained only 
on the basis of the so-called Rh-Hr blood types. As is now recognized, there are at 
least three Rh factors, Rho, rh', and rh". The Rho factor which is the original Rh factor is 
the most antigenic of these three factors. Blood of type rh does not contain Rho factor, 
but it does contain at least two Hr factors, which are also present in most Rh-positive bloods. 

In the case reported, the mother was Rh-positive and had five children living and well; 
the sixth child developed icterus gravis a few hours after birth; the child, as well as the 
mother, was found to be Rh positive. Complete blood grouping and Rh-Hr tests of the infant, 
when seven days old, and of the entire family showed all members of the family to be Rh- 
positive. The mother belonged to subtype Rh, Rh, and the infant to subtype Rh, Rh., thus 
showing the factor rh" that was not present in the mother ’s blood. The mother also was Hr' 
negative, while the infant’s blood contained Hr'. Tests on the maternal serum indicated 
that the mother Avas doubly sensitized to both rh" and Hr' factors. If it had been possible 
to determine that this type of sensitization was present prior to the birth of the infant, the 
child could have been treated by a complete exchange transfusion from a donor or group 
AB, and Rh, Rh, subtype. Cases of Hr sensitization are very rare, and the serum for testing 
is not generally available. Transfusions of Rh-negative blood had been given before these 
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blood studies were made; further transfusions from a type A Elij donor supposedly Hr- 
negative were given, but this caused deepening of the jaundice, and it was found that no 
tests had been made for the Hr factor. The jaundice subsided and tlie infant .survived, but 
examination at the' age of six months showed definite evidence of permanent brain damage. 

This case gives additional evidence of the importance of the constitution of the patient 
in iso-immunization. Only about one in fifteen Rh-negative individuals becomes sensitized to 
the Rh factor under the natural conditions in ivhich only a minute amount of fetal blood enters 
the maternal circulation, so that only con.stitutionally predisposed women become sensitized. 
In the case reported, the mother was evidently coinstitutionally predisposed to i.so-sensitization, 
as she shoived sensitization not only to one, but to two factors present in the infant’s blood 
and not in her own blood. Harvey B. Matthews. 


Pregnancy, Complications 

Burnett, C. W. F.: Suprarenal Haemorrhage and Pregnancy, Brit. lif. J., p. 249, Feb. 14, 

1948. 

The author reports a case of massive suprarenal hemorrhage occurring in a 33-year-old 
gravida v, para i, who had had three abortions. She had been treated for a threatened 
abortion at two months and discharged in satisfactory condition. One month later, she was 
readmitted in vascular collapse, two hours after a spontaneous abortion. She died twenty 
minutes after admission. Autopsy showed bilateral massive hemorrhage of both adrenal 
glands. 

The author briefly summarizes the three other reported cases in the literature, two of 
which occurred during pregnancy. The third occurred during the puerperium of a full-term 
pregnancy wdiich had been complicated by mild pre-eclampsia. 

The author challenges the opinion stated in the literature that massive suprarenal 
hemorrhage is associated with involutional changes in tlie adrenal glands. He feels the four 
cases now reported fail to provide sufficient erndence to substantiate this conclusion. 

E. G. Dougeas. 

Ogden, J. Kenworthy: Retroperitoneal Haemorrhage in Pregnancy, Brit. hi. J., p. 389, 

Feb. 28, 1948. 

The author reports in this article a case of massive retroperitoneal hemorrhage in 
pregnancy. A review of the six cases in the literature is given. The patient was a 25-year-old 
gravida ii, para i, who had delivered by breech delivery a 3,600 6m. infant after a labor of 
thirty-six hours. The infant subsequently died of cerebral hemorrhage. The patient ’s 
antenatal course had been normal until approximatelj' the thirty-six week, at which time she 
developed severe hypogastric pain followed by three convulsions and shock. The uterus became 
tense and tender. The case was considered to be antepartum eclampsia with premature 
separation of the placenta. The patient responded to antishock therapy, only to sustain a 
second episode of pain and shock twenty-four hours later. A classical cesarean section was 
performed and a macerated fetus delivered, there being a large retroplacental hematoma. 
Her immediate postoperative course was satisfactory. On the fourtli postoperative day, she 
had a convulsion, went into a state of collapse, and died two liours later. 

Postmortem examination revealed 2,250 c.c. of blood in the peritoneal cavity and a large 
retroperitoneal hematoma in the region of the pancreas and curvature of the duodenum. The 
exact site of the hemorrhage could not be determined. 

The author’s review of the literature reveals six previous cases, and five deaths. The 
deaths all occurred in cases in which the hemorrhage was in the region of the floor of the 
lesser peritoneal sac. The site of hemorrhage in the case surviving was in the pehds. The 
fact that the author’s case, as well as two previously reported, occurred in association with 
toxemia of pregnancy is pointed out. The author raises the question of the possibility of 
thrombotic processes in larger caliber ve.ssels, such as is seen in the small vessels in eclampsia, 
and their being respon.sible for the hematoma in fifteen later cases. E. G. Douglas. 
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Ganna, S.: The Initial Nervoixs Syndrome in Wartime Pregnancies, La Ginecologia 13: 

497, 1947. 

Vomiting, marked irritability, insomnia, considered by Canna as the characteristic 
sjmdrome of severe cases of initial nervous impairments in pregnancy, showed a marked 
decrease during wartime and the number of pregnant women showing no nervous disturb- 
ances during the first months increased remarkably. 

The rate of severe nervous sjmdrome cases decreased from 20 per cent prewar to 6 per 
cent during the war; and conversely, cases of expectant mothers w'ho showed no nervous im- 
pairment increased to 35 per cent, as compared with 25 per cent before the war. 

This decrease of nervous symptoms during the war w'as not influenced by social or 
economic factors. It affected equally factory worker, farmer, and liousewife. 

Ganna credits this remarkable reduction in nervous symptoms in the initial stage of 
pregnancy during the war to the reduction in fat and animal protein in nutrition. The 
psychological factor might have pla 3 'ed an important role. Gemma Bauzilai. 


Radiation 

Wells, J. j., and Popp, W. C.: The Use of Pjrridoxine Hydrochloride in the Treatment of 

Radiation Sickness, Proc. Staff Meet., Majm Clin. 22: 4S2, 1947. 

The use of pj'ridoxine li 3 'drocliloride (rdtamin B^), given intravenous!}’’ in the treat- 
ment of radiation sickness in 200 patients undergoing intensive roentgen-ray therapy, is re- 
ported. Twenty’-seven of these patients were under treatment for carcinoma of the breast; 
fifteen for carcinoma of the cervix; six for carcinoma of the uterus; and nine for carcinoma 
of the ovar 3 ^ Tliis medication was given to patients who had nausea and vomiting during 
the course of radiation therapyq or to a few patients who had had radiation sickness during 
a previous course of treatment. The best results were obtained with a dose of 100 to 200 mg. 
given about half an hour before each roentgen treatment; the larger dose was used when 
treatment was given to the abdomen, thorax, or pelvis. In twelve cases of radiation sickness, 
placebo injections of sterile water were given; these placebos did not relieve symptoms in 
‘Illy case when substituted for the pyridoxine hy'drochloride injections. In eighteen of the cases 
treated, results of the treatment were excellent; i.e., all symptoms of radiation sickness re- 
lieved; in 111 cases, results were good, nausea and vomiting relieved but some malaise per- 
msting; in 52 cases, results were fair, nausea occurring occasionally; there was no relief of 
symptoms in 19 cases, 9.5 per cent. When radiation sickness was controlled, most patients 
were able to tolerate a heavier daily dosage of radiation, so that the duration of the treat- 
ment could bo shortened. No toxic reactions or complications due to the administration of 
P3Tidoxine hy^drochloride were noted in any case. The high percentage of favorable results 
itt this series justified the continuance of pywidoxine hydrochloride in the treatment of radia- 
tion sickness. Harvey B. Matthew's. 


Erratum 

In the article, “Normal and Ci'stic Structures of the Broad Ligament," by Drs. 
Gardner, Greene, and Peckham, issue of June, 194S, page 930, paragraph 2, third sentence, 
it had undergone a modern amount of cystic dilatation," should read, “it had undergone 
^ '"’<>dera<c amount of dilatation." 



Correspondence 


structure of the Broad Ligament 


To the Editor: 

I have road with a great deal of interest Dr. Gardner’s recent contribution on the 
structures of the broad ligament which appeared in the June issue of the American Journal 
OP Obstetrics and Gynecology. 

All will agree that eponymous nomenclature has many drawbacks, especially wlien applied 
to diseases and operations. In describing anatomic structures, however, proper names arc 
often no more than localizations in tlic "geography” of the body and hardlj' more objec- 
tionable than proper names for cities or geographical areas. We could designate every spot 
on earth by its latitude and longitude but what a cold world that would make. Besides proper 
names in medicine do teach medical history. 

I sympathize fully with Dr. Gardner’s objection to the multiplicity of proper names but 
his attempt to reform nomenclature is a lost cause. We shall never be able to do without 
proper names unless we use tremendous circumlocutions. Witness, for example, the nomen- 
clature of such fields as paleontology, ornithology, and botany. 

There is, however, to my mind, a greater objection to Dr.' Gardner’s nomenclature in the 
present instance. He uses embryologic terminology for adult structures. The embryologist 
must use the terms mesonephric (really pronephric when it concerns the duct) and para- 
mesonephric because when these systems develop the sex of the zygote is not yet determinable 
and the dominance of one or the other of the two duct systems in doubt. Certainly the 
Miillerian duct must be the "para” system, since it not only develops later but in some 
lower forms develops from the mesonephric tube. However, after the female se.x of the fetus 
has been established, the oviduct is no more a paramesonephric duct than a living elephant 
is a paramastodon. 

Another point, it is extremely hazardous to predicate histogenesis on histologic appear- 
ance. Even physiologic reaction is no safe criterion. (Moench: Surg., Gynec. & Obst. 43: 
332, 1929.) Adenomj’osis of celomic origin shows the same hormonal response as the 
endometrium itself — and what of vicarious ilienstruation? Villi may develop on the peritoneal 
surface of the oviduct and it is immaterial whether they grow out from the tube or develop 
from the peritoneum (Moench, loc. cit.). 

The "Mullerian” duct system is essentially a simple tubular affair but the me- 
sonephric system is very complicated. Anyone who is familiar with the extreme rarity of true 
reduplications of the ‘ ‘ Mullerian ’ ’ ducts in the adult must be most reluctant to accept tlie 
numerous accessory oviducts which Dr. Gardner describes, even though it is certain that 
aberrant "Mullerian” tissue does occur in the broad ligament (Moench, loc. cit.). 

Dr. Taylor has stressed the growth potentialities of the celomic epithelium. We find 
decidual reactions here and cell rests that simulate stratified squamous epithelium, hlay not, 
then, some of the accessory oviducts of Dr. Gardner be but celomic invaginations? While 
tubal diverticuli, when they reach the surface, acquire fimbriae, may not celomic invaginations 
do the same? Certain areas of the body seem destined to form a certain type of epithelium. 

I have seen a row of tj^iical "Wolffian” duct cysts in the vagina, some of which were lined 
by squamous epithelium. Other cysts of the same origin contained blood. I have removed 
an epoophoron cyst wliich showed columnar epitlielium and a few wartlike papillae (not villi) 
similar to those seen in serous cystadenomas of the ovary. It is difficult to assume that in 
this location of the broad ligament there should be accessory ovarian tissue. Tubules such 
as Dr. Gardner describes in the Iiilum of the ovary I cannot but regard as of mesonepliric 
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origin regardless of the epithelial lining. It is difficult to assume anything else. A ‘ ‘ Miiller- 
ian” duct branch in this location would have to be a tremendous structure comparative!}" un- 
less we assume a phylogenetic atavism to such a form as salamander ater. 

The pronephric duct becomes the mesonephric duct. The pronephros is an evanescent, 
small group of cells high in the abdomen. The mcsonepliros is much larger and extends 
lower. I personally believe that the “h3'datid of Morgagni” is the unused, imabsorbed 
upper portion of the pronephric duct. That will explain its great frequency of occurrence. 
Were this structure paramcsoncphric, why has no one ever seen fimbriae surrounding its end? 
To say its end is closed is no explanation, it was open originally. The more mesially placed 
small cysts of the broad ligament seemed to stem, at least in the cases I have examined, from 
the epoophoron tubules. 

, In conclusion, I want to thank Dr. Gardner for a most interesting presentation, even 
■if at present I cannot see eye to eye with him. Might I add that it is Keibel and Mall’s 
Embryology, not Iviebcl and Malls 

, G. L. Moench, M.D. 

27 West 55 Street, 

New York, N. Y. 

July S, 194S. 

Reply by Dr. Gardner 

To the Editor: 

We are pleased that Dr. Moench is in sj’mpathy with our objection to the multiplicity 
of proper names for broad ligament structures and cysts; furthermore, we doubt that their 
usage is of notable importance even in the teaching of medical history. 

He objects to the use of cmbryologic terms for structures found in the adult, yet the 
rote of the embryonic ovary is still called the retc in the adult ovary. Therefore, we fail to 
recognize consistency in his objection to the use of similar cmbryologic terms for persist- 
ing but nonfunctional structures in the adult ligament. 

His proposal to use “ paramcsonephric ” duct prior to the time of sexual differentiation 
and another term after the sex of the embryo, can be recognized (even though the embryo 
is now only a few weeks older) would not add clarity to this subject. We doubt, though, 
that he really intended to use “oviduct” for this latter term (Paragraph 4, last stentence) 
since “ovduct” is an accepted term for a derivative of only a part of this duct; i.e., the 
uterine tube or oviduct. 

We also are “familiar Avith the extreme rarity of true reduplication of the 'Miillerian’ 
ducts in the adult. ’ ’ We presume Dr. Mocnch means true reduplication of the oviducts rather 
than “Mullerian” ducts, since this latter term should mean true reduplication of all deriva- 
tions of the duct. HoAvever, we fail to see rvhat the rarity of true reduplication of the ovi- 
ducts has to do Avith the frequency of accessory oviducts. The formation of true reduplica- 
tion of the oviducts represents a difficult and complex embryonic feat. The mechanism of 
formation of accessory oviducts is entirely dissimilar. 

In addition, “the numerous accessory OA’iducts AA-hich Dr. Gardner describes” Avere 
specifically stated as being found in eleven of the 598 routine specimens, and in tAvo of the 
eleven serially sectioned specimens. Perhaps our concept of the AA"ord “numerous” differs 
from that of Dr. Moench. Actually, hoAA'ever, the incidence is probably much higher than 
our data indicate, since routine sections aa’ouW not necessarily include accessory oviducts. 
Perhaps Ave should emphasize that accessory oviducts are small, are not conspicuous, are 
recognized only AA'hen sought, are miniatures of the normal oviduct, and do not even approach 
in size and conspicuousness the ‘^‘true reduplications” of the oviduct. 

The remaining paragraph requires several comments: 

“May then not some of the accessory oviducts of Dr. Gardner bo but celomic invagina- 
tions?” If Dr. Moench means celomic invaginations in the embryo in or adjacent to the 
region of the primary ostium of the future oviduct, we agree. It is exactly the point we 
Avere trying to make in explaining the histogenesis of accessory oviducts. If he is referring 
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to “celomic” invaginations in the postembryonic or adult, we cannot agree. We grant the 
growth potentialities of this epithelium, and its probable importance in the formation of 
endometriosis, or endosalpingosis. Its ability to form a miniature replica of the oviduct 
with fimbria and well-dilferentiated inner and outer muscle layers seems unlikely. 

We cannot follow Dr. Moench's logic in claiming that frequent occurrence of the liydatid 
of Morgagni is explained because it is derived from the “unused, unabsorbed upper portion 
of the pronephric duct. ’ ’ This belief would first necessitate evidence that this portion of the 
pronephric duct frequently persists. On the other hand, there is no doubt that a cranial rem- 
nant of the mesonephric duct (which we would prefer to call it rather than pronephric duct) 
may rarely persist. In one of our younger embryos we have deserved such an isolated, semi- 
pedunculated cranial remnant. Dr. Moench may not have noted, but in our original report we 
stated that in an adult specimen, one of the pedunculated cysts in the region of the oviduct 
had simple cuboidal epithelium with a basement membrane and that we believed it to be a 
mesonephric duct remnant. This epithelium, by the waj", is identical to that of the mesoneph- 
ric duct found normally in the adult broad ligament. It is extremely difficult to believe that 
this hydatid, and the others which had epithelium identical to that of the endosalpinx, had a 
common single histogenesis. 

G. H. Gardner, 

R. R. Greene, and 
B. M. Peckham. 

Chicago 

Oct, 13, 1948. 


Necrology 


Charles Eussel Robbins, M.D., of Richmond, Va., Emeritus Professor of 
Gynecology at the Medical College of Virginia, died Oct. 16, 1948, at the age of 
80 years. A graduate of the Medical College of Virginia in 1894, a founder 
and head of the Stuart Circle Hospital, member of various professional so- 
cieties, surgeon of the Richmond Light Infantry in World War I, Dr. Robbins 
retired from active practice in 1946. 
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Case 4. — Aged 5S years, para vii. Menopause hvo years previously, no bleeding- since. 

Small endocervical liolyp with small area of erosion at the margin of the external os 
which bled easily on touch. Uterus normal size in third degree retroversion. 

Polyp removed and vascular area biopsied. Cervical polyp was benign. 

Cervical biopsy report: “ Squamous cell metaplasia, carcinoma in situ ” (Eig. 4). Slide 
was submitted to two pathologists in consultation. One diagnosed carcinoma of the cervix; 
the second, carcinoma in situ. 

Subcervical and tandem application of radium for a total of 6,600 mg. hours was followed 
by deep x-ray therapy. 

Case 5. — Aged 38 years, para ii, gravida ii. Interval bleeding for one year. 

Normal pelvic organs except for typical circumoral ''erosion." Biopsy taken from 
the only area in erosion which bled on touch. 

Biopsy report: "Diagnosis deferred. Equivocal lesion of the cervix. More tissue 
requested. ’ ’ 

Biopsy of the cervix nine days after the original biopsy. Report: "Carcinoma in situ 
of cervix" (Pigs. 5A and 5J5). 

Total hysterectomy, bilateral salpingectomy and oophorectomy. Dense pelvic adhesions 
of tubes and ovaries were found at operation. 

Multiple sections of excised cervix showed no carcinoma in situ. 

Case 6. — Aged 31 years, para o, gravida i. Menometrorrhagia one year. Last 
menstrual period three weeks previously. Previous bilateral salpingectomy. 

Cervix negative in appearance with pin-point os. Uterus 180 degree anteflexed with 
fundus enlarged symmetrically twice normal size. Uterine cavity could not be entered due 
to the marked anteflexion. Endocervix was curetted. 



Kipr. -1. — Single nest of atj-pical cells in the endocervix. Membrane prominent wltlj no evidence 

of invasion. {X50.) 
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445 cases (Meyer), 375 
with hyperextension of neck and intrauter- 
ine dislocation of cervical vertebrae 
. (Taylor), 381 

British Congress of Obstetrics and Gyne- 
cology, the twelfth, 1020 (Item) 

Broad ligament, structure of (Moench), 1210 
(Cor.) 


C . 

Cancer, 1203 (Absts.) 

breast, testosterone in far advanced (Davi- 
son and Letton), 1010 (Abst.) 

cervical, vaginal smear technique in diag- 
nosis of (Posey and Cunningham), 
1011 (Abst.) 

' gynecologic, vaginal cytologic survey in 
(Parrett et al.), 360 

tissue, crushed, nuclear aspects in, with 
carmine stain (Cusmano), 1203 
(Abst.) 

uterine, vaginal smear method of diagnosis, 
silver carbonate stain for (Yue et al.), 

. 468 

Carcinoma, endometrial, ovary in (Woll et 
al,), 617 

surgical treatment of, adjunctive radio- 
therapy in, an evaluation of (Speert 
' and Peightal), 502 

of cervix, age, incidence, and distribution 
of 4,652 cases of (Sadugor and Pal- 
mer), 680 

and chancre, simultaneous occurrence on 
- opposite lips (Solomon and Loveman), 
694 

necropsy findings in (Brunschwig and 
Pierce), 1134 

radiation therapy in. results and causes 
of -failure of (Kaplan et al.), 1015 
(Abst.) 

smear diagnosis of, in situ (Foote and 
Li), 335 

surgery in treatment of (Read), 1021 

transvaginal roentgentherapy in treatment 
of (Del Regato), 1015 (Abst.) 

treatment of (Kimbrough anod Craig), 
687 

uteri, early, microscopic criteria for diag- 
nosis of (Ciurskis et al.), 400 (Abst.) 

of uterine cervix, diagnosis and treatment 
of, (Ernst), 399 (Abst.) 

. vulvar and cervical, treatment of (Donnelly 
.and Bauld), 494 

Cardiac patient in pregnancy, prognosis of 
(Lesse), 477 

Caudal analgesia, continuous, report of 1,500 
consecutive cases (Masters), 756 

Central Association of Obstetricians and Gyne- 
cologists, meeting held October 23-25, 
. 1947, transactions of, 1 

Cervical biopsy, changing concepts in (Cox 
et al.), 112 

cancer, vaginal smear technic in diagnosis 
of (Posey and Cunningham), 1011 
(Abst.) . 

malignancies, advanced, penicillin m second- 
ary infections of (Di Palma and 
Schram), 534 

mucus, artificial reproduction of cyclic 
changes in. in human castrates with 
clinical correlations (Abarbanel), 610 
(Abst.) 

obturation with inflatable cannula in utero- 
tubal insufflation and hysterosalpingog- 
raphy (Rubin and Myller), 1077 


Cervix, carcinoma of, age, incidence, and dis- 
tribution of 4,652 cases of (Sadugor 
and Palmer), 680 

chancre and, simultaneous occurrence on 
opposite lips (Solomon 'and Loveman), 
694 

necropsy findings in (Brunschwig and 
Pierce), 1134 

radiation therapy in. results and cause 
of failure of (Kaplan et al.), 1015 
(Abst.) 

smear diagnosis of, in situ (Foote and 
H), 335 

surgery in treatment of (Read), 1021 
transvaginal roentgenotherapy in treat- 
ment of (Del Regato), 1015 (Abst.) 
treatment of (Kimbrough and Muckle), 
687 

granuloma inguinale of, diagnosed clini- 
cally as carcinoma (Speiser), 1181 
hemangioma of (Weed), 991 
mesonephric remnants in (Huffman), 23 
uteri, early carcinoma of, microscopic cri- 
teria for diagnosis of (Gurskis), 400 
(Abst.) 

uterine, carcinoma of, diagnosis and treat- 
ment (Ernst), 399 (Abst.) 

Cesarean section, 196, 1006 (Absts.) 

changing trends in (Tamis and Clahr), 
700 

classical, report of 510 cases of (Wil- 
liamson), 925 

d-tubocurarine in (Gray), 197 (Abst.) 
for disproportion in the multipara (Dill 
ct 3.1 ) 51^ 

in Detroit’ during 1945. comparison with 
1925 and 1930 (Mack and Siddall), 60 
paravesical extraperitoneal, cystoscopy and 
pyelography following (Mangone), 
1138 

seven years after hemi-hysterectomy in a 
bicornuate uterus (Smith), 196 
(Abst.) 

spinal anesthesia for (Craig and Cramp- 
ton), 762 

sulfadiazine and penicillin prophylaxis in 
(Douglas and Landesman), 422 
which tj'pe? (Hefferman and Sullivan), 
196 (Abst.) , 

sections, statistical review of 241 consecutive 
(Adama), 1006 (Abst.) 

Chancre and carcinoma of cervix, simultaneous 
occurrence on opposite lips (Solomon 
and Loveman), 694 

Chemical test for pregnancy (Ricketts et al.), 
955 

Child-bearing and pulmonary tuberculosis 
(Steward and Simmonds), 614 (Abst) 

Childbirth, natural, clinical study of (Good- 
rich and Thoms), 875 

Chorionepithelioma, abdominal, unsuspected 
(Acosta-Sison), 1195 


Classical cesarean section, report of 510 cases 
of (Williamson), 925 

fllimacteric, dienestrol in, clinical evaluation 
of (Vivlano), 921 

Cloelioscopy and ovarian cycle (de Senarclens), 
398 (Abst.) 

Colitis, chronic ulcerative, and pregnancy 
(Felsen and Wolarsky), 751 

Colpocleisis, LeFort analysis of 43 operations 
(Mazer and Israel), 944 

Colpocystopexy, abdominal, for complete pro- 
lapse of vagina and bladder iJ-Iclch- 
er), 41 

Colporrhaphies, anterior and posterior, review 
of 300. with plea for anatomical cor- 
rection. and author’s procedure of re- 
pair (Johnson), 100 

Condvlomata acuminata (Bradley). 1017 
' (Cor.) 

Congenital malformations (Murphy), 599 (B. 
rev, ) 

Continuous caudal analgesia, report of 1,500 

■: cases (Masters). 756 , 

Corpus luteum hormone (Marnan), 1007 
(Abst.) 

Correspondence, 200, 815, 1016, 1210 
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Diagnosis: “Endoccrvix sliowing squamous cell inetaidasia. ” Slide , reviewed four 
weelcs later at request of resident pathologist. Diagnosis amended; “Squamous cell car- 
cinoma of the cervix, Grade TI.“ 

Consultant (pathologist)’ disagreed. Diagnosi.«: “Metaplasia.” 

Endocervix again curetted three days later. Diagnosis: “Cervix showing squamous cell 
metaplasia.” 

Total hysterectomy and tight oophorectomy performed, left ovary conserved. 
Original section of excised cervix showed only metaplasia (Fig. G/1). Cervix recut and 
section reported; “Squamous cell carcinoma. Grade 2” (Pig. C7i). Following the estab- 
lishment of the diagnosis of invasive carcinoma of the cervix, deep x-ray therapy was in- 
stituted. 


Cask 7. — Aged 42 yoar.s, para ix. Menorrhagia three months. Cervi.Y showed elevated 
avascular area at the margin of the external os sub.soquently shown to he a deep retention 
cyst. An applicator introduced into the ccrvic.al canal was blood tinged. Remainder of pelvic 
organs normal. Curettement of endocervix performed. 

Biopsy report: (Endoccrvical curettings.) “Squamous cell carcinoma of the cervix” 
(Fig. 7/1). Further tissue requested to ditrerentiato between intraepithelial and invasive 
carcinoma. Scalpel conization performed. Original section showed intraepithelial carcinoma 
(Fig. 7R). Recut of block showed definite invasive carcinoma. 


We wish to thank Dr. Ferdinand C. Helwig for the help and advice he has given us in 
tho preparation of this paper. 

\ 
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Discussion 


DR. HERBERT E. SCHMITZ, Cliicago. — 1'lic presentation of Drs. Cox, Buhler, and 
Mixson is timely and should servo as a stimulus to tho jnembers of this society to emulate 
their procedure. Wo have for years proposed routine biop.sy of all cervical lesions irrespec- 
tive of their clinical appearance, claiming that the microscope was the only adequate method 
of diagnosing early cancer. A biopsy forceps and bottle of fixative should be found on every 
gynecologist 's instrument table .next to the vaginal speculum. Just what changes we may 
interpret as cancer are still debatable and some of us choose to err on the radical side rather 
than to sacrifice a life by our attempt to be ultraconservative. If doubt exists, repeat biop.s.v, 
conization, amputation of the cendx or vaginal hy.sterectomy with conservation of the ovaries 
is indicated. 


Cases 1 and 2 in this series demonstrate the great difficulty in properly interpreting 
lesions occurring in the cervix during pregnancy. Further studies of the cervical changes 
occurring during pregnancy are needed. In Cases 3 and 4 the diagno.sis seems quite evident, 
■ and total hysterectomy with conservation of the ovary in the younger woman the mcthoil 
of choice. In Case 4 either removal of the uterus and the adnexa or irradiation would suffice. 
Tho same would hold for Case 5. Cases 6 and 7 illustrate the need of careful recheck of all 
doubtful cases so that incomplete treatment is not carried out. A registry such as the 
essavists advocate will be of great value in giving others an opportunity to review questionable 
microscopic sections and thus improve their own diagnostic ability. 

Earlv diagno.sis of cervical cancer otTcrs the greatest weapon in the succe.s.sfui treatment 
'f f1 -s' condition- Through lay education we arc seeing the patient at a time when careful 
ti n of tile genital tract is nece.ssary. If we overlook- a seriou-s lesion and reassure 
oxamma lo I again appeal to the members of this 

“ocirtj Tfoltav in llic foofBtcps of Dr. Cox nn<I Ms oo-lvorkcrs. 
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G 

Gastric emptying time, role of delayed, in 
etiology of aspiration pneumonia 
(Chase), 673 

Genital malignancy, diagnosis of, by vaginal 
smears (Kemodle et al.), 1083 

Gonadotropic and sex hormones, influence of, 
on gonads of rats (Gaarenstroom and 
De Jongh), 605 (B. rev.) 
hormone therapy in man complicated by 
antihormone formation (Leathern and 
Rakoff), 521 

Granuloma inguinale of cervix, four cases of, 
diagnosed clinically as carcinoma 
(Speiser), 1181 

Gravid uterus, bullet wound of, with Intes- 
tinal perforation (Holters and Da- 
versa), 985 

Gynecologic bleeding, abnormal nonmalignant, 
stilbestrol in (Ross and Gill), 723 
cancer, vaginal cytologic survey in (Par- 
rett et al.), 360 

operations, 398, 1009, 1204 (Absts.) 
evacuation of female bladder following, 
efficacy of certain drugs in promoting 
(Lintgen), 1112 

surgery in the elderly, risks and re.sults 

^ (Zeman and Davids), 440 

Gynecology, 602 (B. revs.) ; 1008 (Absts.) 
endocrines in (Bourne), 1008 (Abst. ) 
operative (Crossen), 602 (B. rev.) 
textbook of (Novak, 603 (B. rev.) 


H 


Habitual abortion, pathologic study of 100 
cases (Wall and Hertig), 1127 
Heart disease, kyphoscoliotic, pregnancy in 
(Mendelson), 457 

Hemangioma of cervix (Weed), 991 
Hematomas, puerperal perigenital and peri- 
neal (Walsh and Ganser), 869 
Hemi-hysterectomy in bicornuate uterus, ce- 
sarean section seven years after 
T.T , (Smith), 196 (Abst.) 

Hemolytic anemia of newborn due to high 
titer anti-“a’’ agglutinin in a group 
“0” mother (Weisl), 1000 
Hemorrhage, accidental (Gibbherd), 613 
. (Abst.) 

massive gastric, in pregnancy (Oarangelo 
and Efstation), 191 

occult placental, anemia of newborn caused 
by, diagnosis and' treatment (Wiener), 
717 

retroperitoneal, in pregnancy (Ogden), 1208 
(Abst.) 

subarachnoid, , pregnancy complicated by 
(Garber and Maier), 1174 
suprarenal, and pregnancy (Burnett), 1208 
(Abst.) 

Homolateral salpingectomy, interstitial preg- 
TT,. nancy following (Prankel), 574 

normonal reaction of ectopic endometrium, 
correlative study of adenomyosis and 
pelvic endometriosis, with special ref- 
erence to (Novak h-nd Alves de 
„ Lima), 634 

iiorraone therapy, gonadotrophic, in man com- 
plicated by antihormone formation 
(Leathern and Rakoff), 521 
Hormones and behavior (Beach), 605 (B. 

rev.) 

gonadotropic and sex, influence of, on 
gonads of rats (Gaarenstroom and de 
Jongh). 605 (B. rev.) 

Human reproduction, fundamentals' of (Pot- 
TTwi 601 (B. rev.) 

H>aatia of 'Morgagni, torsion of (Reis and 
LeCosta), 770 

Hjdatidi^rm mole, case of, at age 52 
Hvaro ^Charles). 1009 (Abst.) 

S11j;amnios, acute (Mueller), 1069 
Hj arostatic bag in obstetrics (Assail and 
„ Ivistner), 781 

Hypertension, chronic, and pregnancy 
(Broivne), 615 (Abst.) 
j^mitinvick operation for. pregnancy follow- 
(Austin and Frj'mire), 805 
. -ferectomy, abdominal, prolapse of vagina 
following (Bickel). 152 


Hysterectomy — Cont'd 

in benign conditions .near the menopause, 
indications for (Wharton), 398 (Abst.) 

prolapse of vaginal vault following, new 
method of repair (Shaw), 1010 
( Abst. ) 

statistical report of 1,771 cases of (Weir), 
1151 

vaginal, endometriosis of vagina following 
(Reich), 1102 

Hysterosalpingography and uterotubal in- 
sufflation (Bettinotti), 604 (B. rev.) 
cervical obturation with inflatable can- 
nula in (Rubin and Myller), 1077 


I 

Ileal obstruction, endometriosis as cause of 
(McGuff et al.), 1059 

Immunization of mammalian embyro (Bram- 
bell et al.), 610 (Abst.) 

Infant, bacterial flora in, at time of delivery 
(Franklin and Loeb), 738 
full-term (McBurney), 403 (Abst.) 
mortality for Chicago Lying-in Hospital 
1941-1946 (Potter and Dieckmann), 
593 

Infants, premature, study of 173 liveborn 
(O'Connell), 765 

Insemination, artificial, with an extramarital 
specimen, results of (Cary), 727 

Intermenstrual symptoms and signs, relation 
of, to ovulation as determined by 
basal body temperatures (Diddle), 537 

Interstitial pregnancy (Doeller 'and Hard- 
man), 1201 

following homolateral salpingectomy 
(.Prankel), 574 

Intrapelvic heat, new simple physical method 
for administration of (Reich and 
Nechtow), 590 

Intrauterine and extrauterine pregnancy, 
simultaneous (DeVoe and Pratt), 
1119 

dislocation of cervical vertebrae, breech pres- 
entation with hyperextension of the 
neck and (Taylor). 381 
postpartum packing, oxidized cellulose used 
for (Anderson et al.), 391 

Inversion of uterus, puerperal (Henderson and 
Alles), 133 

Irradiation of pelvic malignancies, intestinal 
changes secondary to (Maas), 219 

Items, 405, 616, 817, 1019 


.1 


Jaundice of newborn, physiological (Molli 
son), 1207 (Abst.) 


K 

Kidney function in the fetus (Thierstein 
et al.), 1178 

Krukenberg tumor with osteoplastic metas- 
tases (Zeigerman), 187 
Kymographic uterotubal insufflation, clinical 
study of Fallopian tubal motility in 
relation to the menstrual cycle 
(Davids), 655 , 

Kyphoscoliotic heart disease, pregnancy and 
(Mendelson), 457 


Labor, management, complications, 399. 609 

Pethidi^^ in, ^results in 500 cases (Barnes), 
399 (Abst) . . „„ 

postmaturitj' and (Calkins). 16i 
uterus in, electrical potentials of tlic human 
(Dill and Maiden). 213 
Laparotomies, ovarian pathologj' In 33G 

LeFort colpocleisis, analy.sis of 43 operations 
(Mazer and Israel), 944 , 

Leiomyosarcoma of uterus (Davis et ai. ), 
■ 1048 
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M 

Malignancies, 399, 1911, 1203 (Absts.) 
cervical, penicillin in secondary infections 
of advanced (Di Palma and Schram), 
534 

pelvic, irradiation of, intestinal changes 
secondary to (Maas), 249 
Malignancy, genital, diagnosis of, by vaginal 
smears (Kernodle et al.), 1083 
Mammary glands, 1010 (Absts.) 

Maternal death from amniotic fluid embolism 
(Watkins), 994 

Meigs’ syndrome (Millett), 815 (Cor.) ; 

(Whitehouse and Kimbro), 983 
Melanoma of vagina, primary, with review 
of the literature (Mino et al.), 325 
Membranes, rupture of, premature (von 
Dozent and Wolf), 602 (B. rev.) 
Menopausal syndrome, Meprane in treatment 
of (Coulton and Sewall), 541 
Menopause, benign conditions near, indica- 
tions for hysterectomy in (Wharton), 
398 (Abst.) 

Menstrual cycle. Fallopian tubal motility in 
relation to (Davids), 655 
Menstruation, newer concepts of (Kaiser), 
1037 

Meprane in treatment of menopausal syn- 
drome (Coulton and Sewall). 541 
Mesodermal mixed tumors of uterus (Schmidt 
and Schultz), 966 

Mesonephric remnants in cervix (Huffman), 23 
Metabolism of women during reproductive 
cycle (Coryell et al.), 199 (Abst.) 
Missed abortion, Estinyl in treatment of 
(Kurzrok), 796 

Mothers and infants, rooming-in plan for, 
appraisal of, from obstetric ''iew- 
point (Thoms et al.), 707 
Mucus, secretion of, by human endocervix, 
histochemical studies on (Atkinson 
et al.), 712 

Multipara, disproportion in, cesarean section 
for (Dill et al.), 515 

Muscles, perineal, functional restoration of, 
progressive resistance exercise in 
(Kegel), 238 

Music as a diverter in local or spinal anes- 
thesia and analgesia (Cornell), 682 
Myasthenia gravis, pregnancy in (Harris and 
Schneider), 561 


Necrology, Litzenberg, Jennings Crawford. 
1018 

Robbins, Charles Russel, 1212 
Streeter, George L., 1018 
Necropsy flndings in carcinoma of cervix 
(Brunschwig and Pierce), 1134 
Neonatal feeding, vitamin B complex in (Kas- 
don and Cornell), 853 

Newborn, 197, 401. 611, 1013, 1207 (Absts.) 
anemia of, caused by occult placental hemor- 
rhage, diagnosis and treatment 
(Wiener), 717 

epidemic diarrhea of, viral studies on 
etiology of (Meiklejohn), 401 (Abst.) 
hemolytic anemia of, congenital, caused by 
isoimmunization with agglutinogen B 
(Nathan et al.), 612 (Abst.) 
due to high titer anti-"a” agglutinin 
in a group "O" mother (Weisl), 1000 
disease of, new technique for replacement 
transfusion in treatment of (Arnold 
and Alford), 611 (Abst.) 

Rhesus antigen C’^ causing (Lawler and 
van Loghem), 402 (Abst.) 
infants, thvmus in, study of 7,400 consecu- 
tive (Conti and Patton), 884 
jaundice of, physiological (Mollison), 120 1 
(A-bst ) 

malformations of, relation of nutrition of 
pregnant woman to (van Creveld), 

period, airlilock in (Salmon), 1013 (Abst.) 

O 

Obstetric analgesia, intravenous v^arbital 
sodium (Burkons), 549 ; (Kohl), all 


j 


Obstetric — Cont’d 

viewpoint’ of rooming-in plan for mothers 
and infants (Thoms et al.), 707 
Obstetrics, 598 (B. revs.) 

and gjmecolog>- (Ru.ssell), 599 (B. rev.) 
excerpta medica, 604 (B. rev.) 
index of. 1940-1949, 604 (B. rev.) 

1947 year book of (Greenhill), 598 (B. 
rev. ) 

anesthesia in, introduction of, by Sir James 
y. Simpson, commemoration of the 
centennial of (W.at.son), 205 (Special 
article) 

clinical use of sodium vinbarbital by the 
intravenous route in (Fournier), 913 

hydrostatic bag in (Assail and Kistner), 
781 

shock in (Sheehan), 609 (Abst.) 

textbook of (Koller). 598 (B. rev.) 
Oligomenorrhea and amcnorrliea. etiology and 
treatment (Bickers), 893 
Operative gynecology (Crossen), 602 (B. rev.) 
Ophthalmia neonaiorum, penicillin in drops 
for prophylaxis against (Franklin), 
1013 (Abst.) 

Osteoplastic metastases, Krukenberg tumor 
with (Zeigerman), 187 
Ovarian conservation during surgery (Levi), 
398 (Abst.) 

cycle, coelioscopy and (de Senarclens), 398 
(Abst.) 

cyst, gigantic, developing in a thecoma 
(Reiner), 1009 (Abst.) 

fibroma, bilateral (Halpert and Hartford), 
1188 


hyperemia reaction ; its use in qualitative 
and quantitative tests for urinary 
chorionic gonadotropin (Behnkcn et 
al.), 930 

pathology in 336 laparotomies, a review of 
(Pettit). 907 

pregnancy, unruptured (Preston), 1184 
Ovarj', benign solid tumors of, complications 
of (Pino), 808 

in endometrial carcinoma (Woll et al.), 617 
papillary adenocarcinoma of, clinical review 
of (Speck). 1011 (Abst.) 
solid teratoma of. with report of five cases 
(Novak), 300 

theca-cell tumors of, report of 15 cases and 
review of literature (Knight), 311 
Ovulation, human, prediction of day of, by 
the rat test as confirmed by 50 con- 
ceptions (Farris). 347 
relation of intermenstrual symptoms and 
signs to, as determined by basal body 
temperatures (Diddle), 537 
studies with direct current potentials (New- 
man), 901 

Oxidized cellulose for intrauterine postpartum 
packing (Anderson et al.), 391 


P 

Papillary adenocarcinoma of ovary, clinical 
review of (Speck), 1011 (Abst.) 

Pelvic endometriosis and adenomyosis, corre- 
lative study of, with .special reference 
to hormonal reaction of ectopic endo- 
metrium (Novak and Alves de Lima), 
634 

malignancies, irradiation of, intestinal 
changes secondary to (Maas), 249 
multiple (Hill and Glenn), 1012 (Abst.) 
tumors, endocrine factors in ; Papanicolaou 
smear method for diagnosis (Kakoff), 
1007 (Abst.) 

Pelvis, the questionable, critical survey of 
((Jroskloss et al.), 1090 

Penicillin and sulfadiazine prophyla.xis in ce- 
sarean section (Douglas and Lan- 
desman), 422 

in drops for prophyla.xis against ophthal- 
mia neonatorum (Franklin), 1013 
(Abst.) ^ ^ , 

in secondarj’ infections of advanced cer- 
vical malignancies (Di Palma and 
Schram). 534 

retreatment of pregnant woman for syph- 
ilis following (Ingraham et al.), 340 

Peptic ulcer in pregnancy (Bernstine and 
Friedman), 973 
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Perineal dissection for repair (Hudgins), 509 
muscles, functional restoration of, progres- 
sive resistance exercise in (Kegel), 

OOC* 

Pethidine in labor, results in 500 cases 
(Barnes), 399 (Abst.) 

Phthalylsulfathiazole, treatment of urinary 
tract infections with (Johnson et ah), 
160 . 

Placenbi accreta, treatment of, with subse- 
fiuent normal pregnancy (Muir), 807 
human, permeability of, to water and the 
supply of water to the liuman fetus 
as determined with deuterium oxide 
(Heilman et ah), SGI 

intervillous thrombi in. possible relation of, 
to' erytiiroblastosis fetalis (Potter), 
959 

manual removal of (DeVoe and Hunt), COO 
(Abst.) 

previa, deaths from (Johnson), 200 (Cor.) 
transverse presentation in a uterus bi- 
cornuate with (Brody), 555 
Jdacental ti.s.sue, human, oxygen ui)take of, 
as alTected b.v selected substrates and 
drugs (James et ah). 1012 (Abst.) 
Pneumonia, aspiration, role of delayed gastric 
emiJtying time in etiolog>’ of (Chase), 
673 

Poliomyelitis in jiregnancy, acute anterior 
(Taylor and Simmons), 143 
Pontocaine spinal anestiiesia, heavy, vaginal 
delivery under (Ahcarn and Huston). 
35.3 

Posterior pituitary extract, shock from (Kan- 
ter and Klawans), 3CG 
Postmaturity (Calkins). 1G7 
• o.clpartum uterus, bacterial flora of (Holm- 
,, .Ptrom and Mur.ata), 531 
I ivcllabetic patient, j)rcgnancy in (Paton), 

t> 

t rvgtiancie.a, wartime, initial nervous syn- 
drome in (Canna), 1209 (Ab.st.) 

I ii-gnancy and endocarditis, subacute bac- 
terial (Mondcl.«on), 645 
v>'P*-'ftcnsion (Browne), 615 (Abst) 
■imi kyi)lu>.«coIiolic heart clise.'ise (Mondel- 
, son), 4.57 

tingioblastoma of breast complicating (En- 
Ucknap), 1010 (Abst) 

•usemcal enccphalop.alhy in. with recovcr.v 
(Kantor and Levin), 370 
at lerm. acute supjmrative appendicitis and 
(J'urner and Wci.s.s), 1003 
hllateral tubal (l''iguicr and Giron). 615 
(Abst.) 

i.'inovular twin, fetus jiapvraccous in 
(Sabath ct ah), 989 

cardi.ac patient in. progno.«!s of (Lesse), 477 
c e tnical test of (Kicketts ct ah). 955 
*ni<aifo rilcorativo colitis and (P’olsen and 
u oliir..;ky) , 75i 

'■omplic.'Ued by subarachnoid hemorrhage 
tG.arbor and Malcr), 1174 
<omp!ie.itions. 612, 1013, 120S (Abst.s.) 

1 ,^ prevention and treat- 
»\c»t of (.Smith). 821 

bleeding in (I’ower), 713 
iBiko and 3*'awcott). 1S4 
n taj’lntilb-'strol in prevention and trcat- 
n~,. ’IV'B ff complications of (Smith). 821 
'm.jKntSc triplet, conjoined fe-tuscs i)i (Fos- 
ter). T9;i 

•;ct.;'pic (Bcacham ct ah), 611 (Ab.st.) 

' subacute bacterial and (Mon- 

. dels.in), 61,5 
* Mrauterin... Oil (Ab.^ts.) 

•'oU Sntr.iuterino, .simult.aneou.'' (DeVoc and 
Pmtt). ni9 

t.-roi with delivery of normnl living 
'■bud and living ' mother (Heming). 

‘■b'iterai .'■■imuUanejMis (.Mjrarus anl 
f ,<• . 3198 

o'ii.,i-,vji 5 ... jJniStiiwiek op.'Tatien for iivperten- 
; 5 a (Austin and Fr’.'n»ir>'), 8";- 
' -ein.’.i o)-..' ration-, outconie of (Finn*, 


613 (Al)st.) 
after death 


Pregnancy. Friedman test for — ConlM 

urine versus t)lood scrum in (Kent), 
120 G (Ab.s-t.) 

b.cniorrhagc. massive gastric, in (C.-srangeio 
and Ef.station). 191 

in diabetic (Palmer et al.), 1013 (Abst.) 
in mya.stbenia gravis (Harris an.l 
.Schneider), 5(il 

in 3 )redial)etic iiaticnt (Paton). .558 
interstitial (Doellcr and Hardm.-m). 1201 
following liomolateral salinngectomy 
(Frankel), 574 

intrauterine and cxlrautcrlno, simultaneous 
(DeVoe and Pratt), 1119 
nausc.a and vomiting of. some jisycliie 
aspcchs of (Bertling), 733 
normal, following tuljoulerimj imidant.ation 
(Arnold and Sliea), 386 
microscopic observations of placental bar- 
rier in transplacental cryihrocytotoxie 
anenda, and in (Kiine), 226 
ovarian, unruptured (Ih'cston). 1181 
3 )eptic ulcer in (Kernstinc and b’ricilman ) . 
973 

I»hysiology, 1014 (Absl.s.) 

poliomyelitis, acute anterior (Taylor and 
Simmons), 143 
im.stmaturity (Calkins). 167 
j)ropy)t))ionr.acil in (Bain), 613 (Abst.) 
iryeloureteral dilatation of, after death of 
fetus (IVagcncn .and Jenkin.s), 1146 
rotroj)eriloneal hemorrhage in (Ogden), 120s 
(Ab-st.) 

Rli antibody during, v.ariation in titre m 
(Hickey), 1014 (Abst.) 

.slcklo-ccll anemia in (Carangelo and Oti.s), 
613 (Ab-st.) , 

status epileiiticus complicating (Goodwin 
and Lawson), 614 (Ab.«t.) 
suprarenal licmorrluigc and (Burnett). 120S 
(Ab.st.) . ,,,, 

thrombophlebitis in (Matthew), 1011 
(Abst.) 

toxemia, 1014 (Abst.«. ) 
circulating neutroiibile slabform in (P.rac- 
calc), 1014 (Abst.) 

scrum beta-glucuronitlasc levels dutlng 
(Odell and McDonald). 71 
tubal, a full-term live (Boss ami \V<»!f"s). 
1170 

twin, vagitus ntcrinus in, witii jiroiaiisus 
funis and its treatment unde!' coa- 
llnuous caudal analgesia (Crotty and 
Kuelinlc), 977 

Pregnandiol, determination of. new e.ilori- 
metric metliod for (Goldzielier). 12<'7 
(Abst.) 

Pregnant woman, nutrition of. in relation^ to 
malformations of tiewliorn (van Cre- 
veid). 402 (.Mist.) 

retreatment of. for sypiiflis ffolowing 
penicillin (Irigr.ahani <i al,), .Ho 
women, sodium excre'tion in. effr'etiverie-« 
of various diuretic agents in eau.'itur 
(Br<>wn and Br.'iillairy i . 1 
uterine contractions in. instniiiieni lor 
studving jiatterns of (Iteynolds «•( a).). 
1012’ (Abst.) _ 

Preiualure Inf.anl, study of H.. 
f O'Connell), 76.5 

ITeimiturltv .and atiortion during v, c.r (Im- 
(C.anria), lOiiC (Ab-t.) 

Prenatal bowing and thickening <'f lidnde.r 
bones, v.illi ninitiide f titancaj- .iliiifi!'' 
in arms and !■'>,•/- (CafPj). ("I 
(Abst.) , , ,, 

Priimirv rmTliinoina of vagina. f.'i. 'a 
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Prostigmin, failure of, to affect uterine bleed 
ing in . Rhesus monkey (Kaiser), G64 

Psychic- aspects of dysmenorrliea and nausea 
and vomiting of pregnancy (Bertling), 
783 

Puerperal inversion of uterus (Henderson and 
Alles), 133 

perigenital and perineal hematomas ("Walsh 
and Ganser),: 869 

Puerperium, 199 (Absts.) 

Pyelography, cystoscopy and, following pai’a- 
vesical extraperitoneal cesarean sec- 
tion (Mangone), 1138 

Pyeloureteral dilatation of pregnancy after 
death of fetus (Wagenen and .Tenkins), 
1146 ' 


Q 

Quinine as an abortifacient, acute hemolytic 
anemia from (Licciardello and Stan- 
bury), 195 (Abst.) 


R 


Radiation, , 1015, 1209 (Absts.) 
sickness, use of pyridoxine hydrochloride in 
, treatment of (Wells and Popp), 1209 
(Abst.) 

therapy in carcinoma of cervix, results and 
cause of failure of (Kaplan et al.), 
1015 (Abst.) 

Radioactive dibromestrone, tissue localization 
and excretion routes of (Twombly et 
al.), 260 

Radiotherapy in surgical treatment of en- 
dometrial carcinoma, an evaluation of 
adjunctive (Speert and Peightal), 502 

Rat test, prediction of day of human ovulation 
by, as' confirmed by fifty conceptions 
(Farris), 347 

■ Rectal prolapse, combined perineal and ab- 
dominal operation for repair of (Dun- 
, Phy), 1009 (Abst.) 

Renal response to thermal stimulus (Odell 
et al.), 835 

Reproduction, human, fundamentals of (Pot- 
ter), 601 (B. rev.) 

Reproductive cycle, metabolism of women dur- 
ing (Coryell et al.), 199 (Abst.) 
organs, woman's, epithelia of (Papanicolaou 
et al.), 604 (B. rev.) 

Restoration of perineal muscles, functional, 
progressive resistance exercise in 
(Kegel), 238 

Retroperitoneal hemorrhage in pregnancy 
(Ogden), 1208 (Abst.) 

Rh antibody during pregnancy, variation In 
titer of (Hickey), 1014 (Abst.) 
factor in clinic and laboratory (Hill), GOO 
(Abst.) 

sensitization in primipara caused by intra- 
muscular injection of human serum 
resulting in fatal erythroblastosis 
(Wallace et al.), 1163 

rh" and Hr' factors, erythroblastosis fetalis 
. caused by double sensitization to 
•' (Wiener and Brancate), 1207 (Abst.) 

Rhesus monkey, uterine bleeding in, failure 
of prostigmin to affect (Kaiser), 664 

Roentgentherapy, transvaginal, role of, in 
treatment of carcinoma of cervix (Del 


. Regato), 1015 (Abst.) 

Rooming-in plan for mothers and infants, ap- 
praisal of, from obstetric viewpoint 
(Tlioms et al.), 707 , ^ 

Roster of American Obstetrical and Gyneco- 
logical societies, 202, 818 
Rupture of membranes, premature (von 
Dozent and AVolf), 602 (B. rev.) 


Salpingectomy, . homolateral, interstitial preg- 
nancy following (Frankel), 574 


Sarcoma of uterus (Colien and Cravotta), 997 
with generalized metastasis (Kardash), 
566 

Semen evaluation and fertility (Hoffman), 
1015 (Abst.) 

human biochemistry of (Lundquist), ,611 
(Abst.) 

Seminal plasma, fructose, sugar constituent of 
human (Leibovitz and Michael),' 610 
(Abst.) 

Serum beta-glucuronidase levels during tox- 
emia of pregnancy (Odell and McDon- 
ald), 74 

Sex and reproductive physiology, recent ad- 
vances in (Robson), 600 (B. rev.) 

Shock from posterior pituitary extract (Kan- 
ter and Klawans), 366 
in obstetrics (Sheehan), 609 (Abst.) 

Silver ■ carbonate stain for diagnosis of uterine 
cancer by vaginal smear, method (Yue 
et al.), 468 

Smear diagnosis of carcinoma of cervix in 
situ (Foote and Li), 335 

Smithwick operation for hypertension, preg- 
nancy following (Austin and Fry- 
mire), 805 

Sodium excretion in pregnant women, effec- 
tiveness of various diuretic agents in 
causing (Brown and Bradbury), 1 
vinbarbital, clinical use of, by intravenous 
route in obstetrics (Fournier), 913 

Soft-soap pastes, tlierapeutic abortion by 
means of (Pouracre-Barns), 195 
(Abst.) 

Solid teratoma of ovary, with report of five 
cases (Novak), 300 

Spinal anestlicsla for cesarean section (Craig 
and Crampton). 762 

heavy pontocaine, vaginal delivery under 
(Ahearn and Huston), 353 
in vaginal deliveries (Rogers), 1006 (Abst.) 
music as a diverter in (Cornell), 582 

Sterility, 1015 (Absts.) 

Sterilization, surgical, in women (Darner), 
1204 (Abst.) 

Stilbestrol in abnormal nonmalignant gyneco- 
logic bleeding (Ross and (5111), 723 
in endometriosis (Karnaky), 1018 (Cor.) 

Subarachnoid hemorrhage, pregnancy com- 
plicated by (Garber and Maier), 1174 

Sulfadiazine and penicillin prophylaxis in 
cesarean section (Douglas and Lan- 
desman), 422 

concentration in blood and lochia (Zummo 
and Rudolph), 1168 

Sulfathalidine, treatment of urinary tract in- 
fections with (Johnson et al-), 160 

Suprarenal hemorrhage and pregnancy (Bur- 
nett), 1208 (Abst.) 

Surgery, dicumarol prophylaxis against venous 
thrombosis in women undergoing 
(Smith and Mulligan), 1009 (Abst.) 
gynecologic, in the elderly, risks and results 
(Zeman and Davids), 440 
in treatment of carcinoma of cervix (Read), 
1021 

Surgical sterilization in women (Darner), 
1204 (Abst.) 

Syncytioma — syncytial endometritis (Reis and 
DeCosta), 584 

Syphilis, retreatment of pregnant woman for, 
following penicillin (Ingraham et al.), 
340 


T 

Teratoma of ovary, solid, with report of five 
cases (Novak), 300 

Testosterone in breast cancer (Davison and 
Letton), 1010 (Abst) 

Theca-cell tumors of ovary, report of 15 cases, 
and review of literature (Knight), 311 

Thermal stimulus, renal response to (Odell et 
, al.), 835 

Thoracopagus in dizygotic triplet pregnancy 
(Foster), 799 

Thrombophlebitis in pregnancy (Matthew), 
1014 (Ab.st.) 
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Thymus in newborn infants, study of 7,400 
(Conti and Patton), 884 
Tokodynamometer, multi-channel strain-grage 
(Reynolds et al.), 1012 (Abst.) 
Torsion of Fallopian tube (Michaelson), 794 
of hydatid of Morgagni (Reis and De 
Costa), ,770 , , 

Toxemia, 615 (Absts.) 

of pregnancy, circulating neutrophile stab- 
form in (Braccale), 1014 (Abst.) 
serum beta, glucuronidase levels during 
(Odell and McDonald), 74 
Transfusion reactions, influence of sex of 
donors on (Anderson and Seldon), 
1206 (Abst.) . ' 

Tpansverse presentation in uterus bicornuate 
udth placenta previa (Brody), 555 
Trichomonas vaginalis, treatment with tyro- 
thricin (Johnson et al.), 184 
Tubal insuiliation, 615 (Abst.) 

repetitive Lipiodal, therapeutic value of 
(Rutherford), 615 (Abst.) 
patency, technique for re-establishing (Bee- 
cham and Murray), 935 
pregnancy, a full-term live (Ross and 
■ Weekes) ,' 1170 

bilateral (Figuier and Giron), 615 (Abst.) 
Tubouterine implantation, normal pregnancy 
following (Arnold and Shea), 386 
Tubular bones, prenatal bowing and thicken- 
ing of, with multiple cutaneous dim- 
ples in arms and legs (Caffey), 401 
(Abst.) 

Tumor, Krukenberg, with osteoplastic metas- 
tases (Zeigerman), 187 
Tumors of ovary, beign solid, complications of 
(Fino), 808 

pelvic, endocrine factors in ; Papanicolaou 
smear method for diagnosis (Rakoff), 
1007 (Abst.) 

• theca-cell, of ovary, with report of 15 cases 
and review of literature (Knight), 311 
uterus, mesodermal mixed (Schmidt and 
Schultz), 966 

Twins, identical, adenocarcinoma of uterine 
fundus in (Palmer and Mitchell), 981 
Tyrothricin. . treatment of trichomonas vagi- 
nalis ■with (Johnson et al. ), 184 


U 


Urethra, circular prolapse of (Zeigerman and 
Kimbrough), 950 

Ureter, necrosis of, following Wertheim opera- 
tion, ureteral blood supply and its 
bearing on (Michaels), 400 (Abst.) 

Urinary chorionic gonadotropin, use of ovari- 
an hyperemia reaction in qualitative 
and quantitative tests for (Behnken 
et al.), 930 

incontinence in women, nonoperative treat- 
ment of (Rashbaum and Mandle- 
baum), 777 

tract infections, treatment with sulfathali- 
dine (phthalylsulfathiazole) (Johnson 
et al.), 160 

Urology, gynecological and obstetrical (Ever- 
ett), 603 (B. rev.) 

Uterine bleeding in Rhesus monkey, failure of 
prostigmin to affect (Kaiser), 664 

canal, method of study of (Norment), 1008 
(Abst.) 

cancer, vaginal smear method of diagnosis, 
silver carbonate stain for (Yue et al.). 


cervix, carcinoma of. diagnosis and treat- 
ment (Ernst), 399 (Abst.) 
contractions in pregnant women, instrument 
. for studying patterns of (Reynolds et 
1012 (Abst.) 

lunaus, adenocarcinoma of, in identical 
. . twins (Palmer and Mitchell), 981 
interposition operation, in defense of 
939 

motility, role of, in essential dysmenorrhea 
(Diehl and Hundley), 281 


Uterotubal insufflation and hysterosalping- 
ography, cervical obturation with in- 
flatable cannula in (Rubin and 
Myller), 1077 

kymographic, clinical study of Fallopian 
tubal motility in relation- to menstrual 
cycle (Davids) 655 

Uterus, bicornuate, hemi-hysterectomy in, 
cesarean section seven years after 
(Smith), 196 (Abst.) 

transverse presentation in, with placenta 
previa (Brody), 555 

gravid, bullet wound of, with intestinal per- 
foration (Holters and Daversa), 985 
in labor, electrical potentials of the human, 
further studies on (Dill and Maiden), 
213 

inversion of puerperal (Henderson and 
Alles), 133 

leiomyosarcoma of (Davis et al.), 1048 
mesodei’mal mixed tumors of (Schmidt and 
Schultz), 966 

perforation of, following criminal abortion 
with protrusion of gangrenous bowel 
into the vagina (Wolff), 987 
postpartum, bacterial flora of (Holmstrom 
and Murata), 531 

prolapsed and retrodisplaced, vaginal tech- 
nique for combined treatment of 
(Dellepiane), 1205 (Abst.) 
retrodisplaced gravid (Fouracre-Barns), 612 
(Abst.) 

sarcoma of (Cohen and ’Cravot^a). 997 
with generalized metastasis (Kardash), 566 
tumors of, mesodermal mixed (Schmidt and 
Schultz), 966 


V 


Vagina and bladder, prolapse of, complete, 
abdominal colpocystopexy for (Flet- 
cher), 41 

endometriosis of, following vaginal hysterec- 
• tomy (Reich et al.), 1192 
melanoma of, primary, with review of 
literature (Mino et al.), 325 
prolapse of, following abdominal hysterec- 
tomy (Bickel), 152 

Vaginal cytologic survey in gynecologic can- 
cer (Barrett et al.), 360 
deliveries, spinal anesthesia in (Rogers), 
1006 (Abst.) 

delivery under heavy pontocaine spinal anes- 
thesia (Ahearn and Huston), 353 
hysterectomy, endometriosis of vagina fol- 
lowing (Reich et al.). 1192 
mucosa, effects of various estrogenic prep- 
arations on (Vogel et al.), 269 
operations, pregnancy following, outcome of 
(Finn), 291 

smear in diagnosis of cervical cancer 
(Posey and Cunningham), 1011 
(Abst.) 

of genital malignancy by (Kernodle et 
al.). 1083 

of uterine cancer, silver carbonate stain 
for (Yue et al.). 468 

smears, neoplastic nuclear features in, under 
carminacetic stain (Cusmano), 1204 
(Abst.) 

Vaginalis trichomonas, treatment with tyro- 
thricin (Johnson et al.), 184 


itaginitis, amebic (Weinstein and Weed), ISO 
emphysematosa (Gardner), 123 
t^agitus uterinus in twin pregnancy, with pro- 
lapsus funis and its treatment under 
continuous caudal analgesia (Grotty 
and Kuehnle), 977 

Vesicovaginal fistulas, surgical interventions 
for, aftercare of (Macaggi), 1205 
Vinbarbital sodium, intravenous, for obstetric 
analgesia (Burkons), 549 ; (Kohl), 
811 

Vitamin B complex in neonatal feeding (Kas- 
don and Cornell), 853 
Vulvar and cervical carcinoma, aspects in 
treatment of (Donnelly and Bauld), 
494 
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W 

Wartime pregnancies, Initial nervous syndome 
in (Canna), 1209 (Abst,) 

Water and sodium of amnlotic fluid, rate of 
renewal of, in woman, as determined 
by tracer techniques (Vosburgh et 
al.), 115G 


permeability of human placenta to. and tin? 
supply of, to the human fetus as de- 
termined with deuterium oxide (Hell- 
man et al.), 8G1 

Werthelm operation, necro.sls of ureter follow- 
ing, ureteral blood sui)ply and its 
bearing on (Michaels), 400 (Abst.) 

Woman’s inside .story (Ca.stallo and Schultz), 
601 (B. rev.) 
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Fiff. C/l. — Area of squamous cell metaplasia noted in first block of tissue from cervix remov’ed 
at panhysterectomy. Lesion considered benign. (x215.) 



Utfy^n. v-M*. 

carcinoma. ( X oO.) 




Fig. 5A. — Area of intraepithelial carcinoma. 


Note well (Icflnccl basement membrane. (X 



Fig. 5J5. — High power 


magnification to show 


cell type. (X215.) 
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J3R. .1 OHN • HUEFAIAN, Chicago. — Dr. Artlnir Curtit; has long emphasized that tlic 
diagnostic removal of a piece of tissue from the cervix for the diagnosis of early cancer is not 
iho procedure of choice. Instead, wide removal of all unhealthy' tissue from a suspicious cervlk 
is to be preferred. If necessary the unhealthy cervix should be amputated. Such an amputa- 
tion will not only obtain sutheient material for adequate studj' but will' remove diseased tissue 
which would have been a potential danger in the future. Needless to say, when a su.spicion 
of malignancy has been raised, many blocks should be taken and many sections cut from 
each block. Dr. Cox's report has emphasized the necessity for adequate training at our teach- 
ing centers of young men in gj’necologic pathblogj'. It is an indispensable part of the resi- 
dential training of the gjmecologist and until we have adequate pathological material for our 
residents and junior stalf we will not produce competent gynecologists. We have all had the 
experience of equivocal reports from general pathologists. Until we cut our own ''blocks” and, 
until we train our young men to interpret adequately their own tissue specimens, we will con- 
tinue to have difficulties. 

DR. COX (closing). — I appreciate Dr. Schmitz’s remarks concerning vaginal smears. 
Wo did not mention these because we do not know much about them. The problem of the 
diagnosis in these extremely early lesions is still a matter of interpretation of cancer cells 
in the tissue itself, requiring training and experience to enable one to diagnose such cells 
when isolated on a smear, and that is beyond us at present. 


Volume 5(5 CHANGING CONCEPTS IN CERVICAL BIOP.SY 

Kumlier 1 


121 


Fig. 7A — Tissue removed at curettement of internal os. Definite neoplastic nature of tin 
cell.s establislied. Absence of supporting ti.ssue makes differentiation between inti'aepitlieliai am 
inva.sive carcinoma impossible. (XeO.) 




Fig. iB . — ^Nost of well delineated neoplastic cells demonstrated in the first section taken from 

tissue removed by scalpel conization. (x50.) 
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applicator a sound was elicited much like that producer] when a small rubljcr balloon is pinched 
between the fingers. It was ipiniediatcly evident that the cystoid .spaces contained a gas rather 
than the usual mucus of nabothian cysts. Some of the larger lesions were punctured with a 
sharp-pointed scalpel and only gas escaped, there being no exudate nor secretion of any 
type. The gas-filied spaces were discrete and independent, each failing to lose its gas, and 
tlius its contour, when neighboring cavities were punctured. That these .‘-paces had no com- 
munication with each other was further sliown by minute examination of e.xcised wedges of 
the cervix subsequently removed. Firm palpation produced no crepitation as would be c.x- 
pected in true emphy.«ema. Tlie gas-filled cavities projected slightly above the general contour 
of the cervix. The epithelium covering the larger vesicles was thin and translucent, Tlie 
lesions were so numerous that only patches of normal appearing cervical mucosa were present. 
The mucosa of the vagina was normal and there was no unusual discharge. 

Repeated wet smear examinations of the vaginal secretions showed no trichornonads. 
Repeated vaginal smears .stained by Gram’s method showed gram-negative cocci predominat- 
ing. No Monilia alhicans nor other type of fungus was seen on stained smears, and there 
was no growth on Gabouraud ’s. The vaginal secretions tested with nitrazine paper showed 
a pH of about -7.. Bacterial cultures were made by incising the epithelium over the cystoid 
.spaces and swabbing their interior with cotton tipped applicators. Plants on the follon-ing 
media showed no growth; brain heart infusion blood agar, aerobic and anaerobic; glucose 
licart infusion .semisolid agar deeps; anaerobic agar (BIJL); brain heart infuRwn broth and 
Sabouraud’s. 


Washings were obtained from the cystoid lesions by injecting and aspirating normal 
saline through a hypodermic needle'. These wa.shings (0.5 c.c.) were injected into the vaginal 
wall of a mature rabbit. Gro.ss and microscopic examinations of the vaginal wall after seven 
days showed no evidence of gaseous lesions. Since a rabbit’s vagina is not ncces.sarily sns- 
ceptible to the same diseases as a woman’s vagina the tc.st may bear no .significance. 

At seventeen weeks’ gestation, with the patient under cyclopropane anesthesia, a generous 
wedge of tissue was removed from the cervix for pathologic study. The patient was fre- 
quently examined throughout her pregnancy but no marked changes in the cervix were dis- 
cernible. At thirty eight weeks’ ge.station the patient developed a premature separation 
of the placenta with an e.=limated blood lo.ss of 300 c.c. Labor ensued immediately. After 
three hour.s, spontaneous deliveiy of a normal six pound, two ounce male infant occurred. 

Palpation, and close inspection of the cervix follo%ving delivery showed clearly that the 
ga.seous lesions were limited to the portio vaginalis. There was no evidence that any of the 
cystoid spaces had ruptured during labor .and there were no lacerations. After deliveiy of 
the placenta two large wedges of cer^x were excised (Fig. 1). Upon removal of these 
wedges of tissue it was apparent that the entire thickness of the cervix was involved, the 
organ being literally honeycombed with the gas-filled lesions. When these pieces of tis.sue 
were submerged in water they were noted to bob to the top with the rapidity of a fishing 
cork, men a cavity was punctured beneath water, bulibics of gas would escape anrl rise to 

the .<-airface. 

The patient ’.s puerperium was entirely uneventful. Examination of the cervix on the 
fifth postpartum day .showed many of the lesions present, but their size had markedty 
diminished Examination of the patient on the fourteenth postpartum day showed only three 
or four small lesions remaining. These were on the posterior lip at the site of some previously 
rer>' large cysts. Examination six weeks postpartum showed a cervix CH.senfially normal, free 
from cysts of any kind and with no erosion. 


Microscopic Findings 

(Tissue taken at 17 weeks’ gestation.) Sections of cervix reveal surAme covered 
1 stratified squamous epithelium with .slight parakeratosis. The fibrotnu.scular 

by numerous inflammatory cells, chiefly hvnphocytes with occasion.al 

-“'’I’'”'- 



VAGINITIS EMPHYSEMATOSA- 

Heriman L. Gardner, M.D., Houston, Texas 

(From the Department of Gynecology, Baylor University College of Medicine, and the 

Texas Medical Center) 

O F SUCH rarity is the condition variously known as vaginitis emphysematosa, 
colpohyperplasia cystica, and emphysematous colpitis, that it might well 
he placed mthin the realm of medical curiosities. 

After encountering the condition and being totally ignorant of its nature, 
its characteristics were discussed with some forty obstetricians and gynecologists. 
None of these recalled having seen anything similar and only one expressed any 
knowledge of such a lesion. An assumption could then be made that the condi- 
tion is comparatively unlmown. ' 

The lesion was first described hj’- Hugier^ in 1847 and subsequent!}'- by 
several German authors. The German literature of the nineteenth century con- 
tains a relatively large number of ease reports. The combined literature of 
America and Great Britain contains the reports of onl}'- eleven authentic 
cases-'® of vaginitis emphysematosa. Four other cases’®’ “ might be included, 
but from the descriptions given there seems to be little similarity. Since the 
history of the lesion was well covered by Ingraham and HalF in 1934, fui’ther 
historical data will be omitted. 

/ 

The characteristic lesion is one of gas-filled cystoid cavities of the mucosa 
and suhmucosa of the vagina and cervix. The lesion usually involves both the 
upper vagina and the cervix, hut occasionally is limited to one site or the other. 
Vaginitis emphysematosa is more often seen during pregnancy. The condition is 
productive of only mild, if any, symptoms. The point of greatest interest 
concerns its etiology and this remains obscure. Although several theories have 
been formulated as to its development, none seem acceptable to our present-day 
pathologists with their increased knowledge of causes and pathogenesis ' of 
diseases. 

Case Eeport 

Mrs. M. C., white, aged 32 years, gravida iv, para ii, came under observation as a private 
patient on Aug. 19, 1946, at which time siie Avas pregnant, being twelve Aveehs past her last 
mentrual period. She presented no symptoms except those of early pregnancy and her general 
physical examination shoAved nothing unusual. Blood examination shoAved red cell count 
3,110,000 ; hemoglobin 8.2 Gm. ; AAdiite count 8,900 AA'ith neutrophiles 70, leucocytes 29, eosino- 
philes 1; Kline and Kahn tests negative; Eh factor positive; sedimentation rate (IVintrobe) 
17 mm. The urine Avas negative for sugar and albumin. Pelvic examination shoAved moderate 
relaxation of all pelrdc supports ; ■ the uterus corresponded in size to that of a tAvelve-Aveek 
pregnancy. 

The lesion Avith Avhich this presentation is concerned appeared on the cerA'ix. The cerAux 
Avas softer than the usual cervix in pregnanej’^, to the extent that it Avas difficult to outline by 
palpation. Speculum examination shoAved the cervix to haA’e a bulk four or fiA'c times that of 
normal. This enlarged cervix Avas filled AA'ith, or almost mplaced b}’, opalescent lesions re- 
sembling Nabothian cysts. The cysts Avere limited to the cerA’ix and they A'aried in diameter 
from one to fifteen millimeters. When the ceiwix Avas Aviped briskly Avith a cotton tipped 

*Rcad before the Central Association of Obstetricians and OynecoloRists on Oct. 24, 1947, 
in Louisville, Ky. , • * ■ ' 


123 


126 


GARDNER 


Am. J. 01)Sl.& Gyiicc 
July. 19)8 


3.- LOW power Of a -ry 




Pig., 4. — High power from encircled area in Fig. 3. Giant ccH.-? are clearly shown. The 
red blood cells within the lumen are presumed to have resulted from trauma at the time of 
removal. Some giant cells have been shed into the lumen (X250), 
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Figr. 1. — Gross appearance of cervical tissue removerl at time of delivery. Incised anti spread 
open. The centimeter rule indicates size of individual gas-filled cystoid lociilcs. 



2._onIv tliin partition .separating some gas-filled cavities (Xla). 


128 


GARDNER 


Am. J, OIjst. ft Gyticc. 

July, ms 


determining the nature of the gas. They have shown that the gas is not pure 
oxygen, carbon dioxide, ti-imethyJamiue, nor hydrogen suifide. Their work 
has indicated, and the assumption of others has been, that the gas could be 
air, but the volume of gas available has always been too small for accurate 
analysis. 

I should like to present arguments oppo.sing the idea tha,t the gas is air. 
That air could be present in the vaginal canal under sufficient pres.sure to be 
forced into the cervical and vaginal tissues seera,s! only remotely possible. In- 
stead of having a time emphysema witli a free movement of gas within the tissue 
spaces, with a characteristic crepitation on palpation, we have what appears to 
be totally independent gas-filled loeules from which the gas is not di.splaeeable. 
Since it is probable that there is a constant absorption into the blood stream 
of any gas within living tissues, it should be assumed that a continuous and 
endogenous source of gas does exist. If all evidence is correct that these numer- 
ous loeules are discrete, the necessity would tlien be that each cavity must have 
its own source of gas for its maintenance, or for its increase in size as individual 
loeules can be observed to do during an extended period of observation. 

A more rational view would seem to be that the gas is other than air and that 
it has its origin within the tissues. Whether we are dealing vdtli a rare form of 
degeneration or decomposition, a slow-grom'ng, gas-forming microbe or some 
other unknown process, is a point obviously unsettled. Although the bacteriol- 
ogist reported no growth on various aerobic and anerobic culture media, and 
careful bacteriological investigation bj^ others has failed to prove a bacterial 
cause, the idea should not be totally di.scarded. Slow-growing bacteria, offering 
difficult cultural problems, such as acid-fast bacilli frequently produce giant 
cells, and it is possible there is one capable of producing gas. 

Concerning the giant cells partially lining many of the cystoid cavities, 
several authors have made the assumption that they have resulted from the gas 
acting as a foreign body. This view may be entirely correct but it does not fully 
explain the giant cells in the stroma outside of and away from gaseous cavities as 
appear in the case presented. That i.solated groups of giant cells (Fig. 6) do 
exist would seem to indicate that they have hot resulted from the gas acting 
as a foreign body, but rather that the gas and giant cells are elements of the 
same endogenous process. 

Some possible stages in the development of this lesion are sho^vn diagram- 
matically in Fig. 7. This idea was conceived by the author after much .study 
of the microscopic sections. 

Lesions similar, and probably analogous to vaginitis emphysematosa are 
cystitis emphysematosa of the urinary bladder and pneumato.sis cystoides 
intestinalis. Since these lesions of unkno^vn etiology affecting the urinarj' 
bladder and intestinal tract resemble vaginitis emphysematosa in so many 
respects, a logical assumption would be that the three have a related etiology. 

Summary and Conclusion 

1 A rare and interesting -lesion has been called to the attention of the 
members o£ this sodet,- and a ca.sc report is being placed on record. 
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are present and contain blood pigment. The most striking finding is the presence of giant 
cells and cysts. The cysts vary in size from .small microscopic structures to large ones where 
only a part of the wall can be included in a low-power field. The cysts appear to be empty. 
Lining these cysts arc numerous giant colls, some, of which irroject as oval or rounded 
multinucleated cells giving an irregular lining. These cells usually contain six to twelve 
nuclei which are round or oval. The cytoplasm is stained pink by eosin and is finely granular, 
nonvacuolated, and contauis no demonstrable organisms. In part these cells are flattened as 
if compressed by pressure and have a .syncytial appearance. Multinucleated giant cells are 
not confined to the immediate cyst wall but extend a short distance into the adjacent fibro- 
muscular tissue of the cervix. A few clusters of these multinucleated giant cells of larger 
sizes are seen in inflammatorj- areas without cyst formation surrounded by numerous inflam- 
matory cells, chiefly lymphocytes. In the immediate vicinity of the giant cells the tissues 
are loose, and numerous small spaces are formed by strands of looselj' arranged tissue, and 
the impression is given that these are the carlj’- stages of c}-st formation. No semblance of 
definite cyst wall has yet formed here. Occasional cysts near the surface are in part lined 
by mature stratified squamous epithelium. The blood vessels and lymphatics in these sections 
are prominent. A few are lined by swollen endothelium. 



Pig. 5. — High power of a larger lesion showing giant cells partially flattened from intracystic 
pressure.’ Giant cells in most lesions are more compressed (X400). 

Cervical tissue removed at time - of delivery reveals on microscopic examination the 
following; Mild focal chronic inflammatory reaction and cysts. The inflammatory reaction 
consists principally of lymphocytes. The cysts are much larger than those seen in previous 
biopsy specimen. The very large cysts frequently lack specialized cells and appear to be 
lined by stretched out cervical stroma. In a few i^laccs are seen very thin sjuicytial type 
cells suggesting greatly compressed giant cells. A few less large cysts near the surface possess 
an almost intact syncytial tj'pc lining. There are present a few definite multinucleated giant 
cells, only moderately compressed and flattened. These, too, form part of the cyst lining. 
Some cysts are close together and have a thin common wall separating the cysts. The fibro- 
muscular cervical tissue is loose and edematous. Moderately prominent blood vessels and 
IjTnphatic vessels are noted. Surface stratified squamous epithelium appears vacuolated and 
intercellular bridges are more prominent than usual. Gram’s stain reveals no organisms. Fat 
stains reveal little fat present, there being none in the cystic cavitjv A few giant cells con- 
tain multiple small droplets of well-stained fat but the vast majority .contain no stainable 
fat. 

Discussion 

Neither the origin nor the cheinistiy of the gas contained wdthin tlie 
'Cystoid spaces has been detennined. Ingraham and HalN have given a 
complete review of the literature and they have described their attemiDts at 
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2. It is probable that tlie lesion is a jjalliologic entity but without "reat 

clinical significance. ” 

3. The etiology of fhe lesion remains ob.seure. 

4. Thei-e is little evidence that the lesion is productive of s.\Tnptoms. 

6. Argument is presented supporting an opinion that the gas within the 
lesions has an endogenous m-igin as oppo.sed to an assumption that the "as is 
air. 


6. Some po.ssib]e stages in pathogenesis have been suggested. 

The author expres.^es hi.s Biiicere appreciation to Dr. Stuart A. Wallace, Department 
i microscopic flcscnptions, ami to Dr. Preston E. Harrison, Department 

ot Bacteriology, for the hacterinlogieal .‘•tuflies. ' * 
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Discussion 

DE. CLAEEXOE IXGEAHAM, Denver, Colo.— This is a most intere.sting and unusual 
condition. This patient mentioned a feeling of fullne.ss and had been conscious at time.s 
of the rupture or bursting of a cyst, producing an audible noise, but being practically devoid 
of sjTnptoms. As Dr. Gardner has said, the main intcre.st lies in the determination of fhe 
method of formation of these cystoid cavities. 

There are two .similar lesions, analogous in .‘■onie respects, occurring elsewhere in the 
body. With pneumato.sis cystoides inteslinali.s, in this affection, gas-lilJed vesicles appear 
in the wall of the intestine, chief!}’ beneath the serosa of the ileum, but also of tlie colon. 
The other lesion, cystitis emphysematosa, described by Mills and otliers, .sliows vesicle forma- 
tion in the bladder wall. 

The same discussion arises concoming the etioJog}- of these gas-filJed vesicles as in 
emphysematous vaginitis. I.s the gas derived from bacteria, or is air forced info the tissues 
through minute lesions by niechanica! pressure? 

I have had the opportunity of observing three cases of emphysematous vaginitis wliich 
occurred in the Colorado General Hospital, two were in pregnant women, tlie third in a patient 
from the Psyeopathic Hospital, who died from .strangulation with food and was autopsied eight 
hours later." This patient had a tliin-vralled hydrosalpinx on the right, the left tube was 
closed and thickened, the ovaries and uterus were grossly and microscopically normal. The 
vagina was studded with small cysts 1 to 3 mm. in diameter, many had broken down and 
coalesced to form small ulcer.s. The cy.sts contained g;is under pressure and were micro- 
‘-•copieally similar to the two cases in the pregnant women. Cultures taken from the cysts re- 
mained sferile for three dav.s, but on the fourth an aerobic spore bearing nongas-forming rod 
developed tvhich we interrweted as an accidental contamination. There were no bacteria in 
the microscopic stained specimens made from the walls of the ey.-ts. 

In the two pregnant women, extensive e.xaininations were carried out by Dr. Ivan C. Hall 
who was then head of the bacteriological department of the Colorado Bchooi of Medicme, and 
who is coauthor of the paper on emphy.sematous yagrnitm, which we published in T„k 
AMEKICAK Jocr.SAi. OF Obstetkic.s axb Gy.vfcology, Xo^emlicr, ]. .1 . 
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Pig. 6. — Isolated group of giant cells away from gas-fllled cavity. Note loosely arranged 
.stromal tissues. This possibly early stage of gas-fllled cystoid lesion (XlOO). 



Fig. 7. — Some possible stages in pathogenesis; A, Giant cell. B, Group of giant cells. C, 
Small gas-filled cystoid lesion lined with large undistorted giant cells. Larger cystoid lesion 
with lining giant ceils partiallj' flattened from intracystic pressure. Occasional giant cell de- 
tached. E. Largest lesions lined chiefly with stretched out cervical stroma, presumably the 
majority of the giant cells having been shed into the lumen, altliough an occasional very thin 
giant cell can usually be seen in the largest lesions. 



rs2 


(JAKDJS'El? 


Am. J. 01)'.l . & Gyiicc. 
July. 


Oui .socdiid (;ase .sliow.s no downward growth? of epithelium hut ovly eyntfi .similar 
to llio.so de.sc.rihod 1)y Dr. Gjirdnoi'. Tlieir wall? consist of fibrou.s tissue, no epithelial or 
endothelial lining can he demonstrated. Many /laltened giant eell.s remain along the wall.s 
partially lining tin; cavity, so eompres.sed in certain areas that the nuclei lay in linear order. 
In the region of the vc.sicle.s there i.s .slight infiltration with l^'rnphocyfe.s. 

N’o bacteria Avere found excepting on the surface and in the most superficial layer.? of 
the epithelium. 

I'lie origin of the vesicles seem to be by distention of tissue space.? rather than dilation 
of lymphatic channels. 'I'lie giant cells are to he considered of histiocytic origin prcsumablv 
in re.spon.se to the presence of gas acting as a foreign body. As Dr. Gardner has suggested, 
the.“e spaces are not true cysts as they do not extend preformed glands or cavities but merely 
lie within temporaiy cavities in the interstices of the tissue. 

The lack of iiny marked inflammatory reaction, (he failure to recoA'cr anv single specie.? 
of mim'oorganism repeatedly from the cysts theniselve.s, the absence of bacteria in stained 
((.‘•■sue slides with hernato.xylin and cosin. Gram, Giernsa, or Loeflier’s methylene blue, except- 
ing on the surface and in the most superficial layers on the vaginal epithelium, our inability to 
repi’oduee the cysts in laboratory animals Avith vaginal .secretions, or with any of the bacteria 
cultivated from the vaginas of these patients .?uggc.«ts that the process is nonrnicrobic, and 
that if bacteria are concerned the^' do not belong to any of the readily cultivatable and 
easily recognizable species. 

Since avo liaA-e been unable to demonstrate an3'thing but air in the CA'.«f,s, AA-e are con- 
fronted bj- the difficult problem of explaining its presence. No phj-siologic or rnicrobic proce.“S 
is knoAA-n that AA'ould r-esult in the formation of air in the ti.«suc.«. 

It rnaA- be that air could be driA’cn into tissue through epithelial defects or gain entrance 
ly Avaj' of epithelial doAvn gr'OAvths Avhich become liquefied, or entering through the ccrA'ical 
glands finds its aa'ua’ along the Avails of the A'agina. Anj' of these explanations aa-ouM sound 
fantastic. 


DE. MILTON A. DAELING, Detroit, Mich. — It happens that 1 haA-e seen similar eases. 
The first time I rcA’icAved the literature extensiA-eh- and found no de.^cription of it Avhatever. 
I took care of this Avoman through tAvo pregnancies and the condition appeared in both of them 
along the posterior A-aginal Avail, except that the groAA-ths AA-ere hirgeh- on the A'agina and did 
not invoh'e' the cervix. Our second case Avas a nullipara in Avhich the cj’Stic areas largclA' 
involved the cervix !ind vault of the vagina and had no connection Avith the vaginal floor. The 
pioblem in this case Avas that the Avoman complained of pain during coitus. It Avas never 
determined Avhether this Avas the cause as .riie had other pelvic pathology Avhich could have 
iiccounted for pain and discomfort of Avhich she complained. 


DB. GAEDNEB (Closing). — I am glad to hear that others in this audience have seen 
this condition and I Avould like to .‘■ee the ea.?es reported. Various and sundry explanations 
have been offered by .some of the older authors as to Iioav air becomes entrapped in the muco.'^a 
of the cervix and A'agina. None of their e.xplanations seem logical and I cannot sub.scribe to 
anv of them. I do not believe that the gas is air and under no circumstances can I see how 
iiir could huA’e been entrapped befAveen folds of muco.ra or forced into the cervical ti.«.sucs 
in the case pre.sented here. 
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Microscopic and cultural examinations were made from' the vaginal fluids using the 
various media and staining materials. Nothing out of the ordinary was obtained except that 
in our first case a gram-negative \dbrio was repeatedl}' and abundantly seen, but could not 
be cultivated. Cultural examinations were made of the gaseous cysts. The results were 
negative in all but one instance when aii unidentified nougas-forming rod was recovered. 
These findings were interpreted as an indication that the cysts were actually sterile. 

Several injections of vaginal fluid of both pure and mixed cultures and from the cysts’ 
(iontents were made into the vaginal wall of rabbits and guinea pigs. In several instances 
there were marked inflammatory changes, with abscess production in one instance, but no 
lesions suggestive of emphysematous vaginitis. 

The lesion being a harmless affection, on two occasions with permission, the vaginas of 
pregnant women were swabbed with the secretion from one of our patients, but nothing 
resulted. 

The blood .serum of one patient was tested for agglutinins with each of the bacterial 
strains recovered from the cultures. Tlie results were negative excepting with Ddderleins 
lactobacillus. 

Efforts were made on two occasions to determine tlie character of the gas — 14.5 c.c. 
was aspirated into a sjwinge, the plunger anointed with petrolatum jelly and the gas 
aspirated from the base of the cysts. All tests were conducted in the syringe at 24° C., by 
emersion in water at that temperature. Sulphnine acid 5 per cent was first drawn into the 
syringe and shaken for fifteen minutes with the needle submerged. There was no reduction 
in volume, which was interpreted as a' failure to demonstrate trimethylamine, a gas claimed 
by Zweifel and early investigators as present. This gas has a fishy odor and occurs in the 
vaginas of pregnant and nonpregnant women. The acid was washed out with water and re- 
placed with 1.7 normal sodium hydroxide and also shaken with the gas for 15 minutes. Again 
there was no absorption excluding carbon dioxide. 

Saturated pyrogallic acid was drawn into the syringe and mixed with sodium hydroxide. 
The surface of the liquid in the syringe became dark and during two hours’ contact, with 
frequent shaking there was a reduction of about 21 per cent in volume, suggesting oxygen. 
The remainder was tested for inflammabilitj' with negative result. If it were nitrogen the 
comjjosition of the gas would seem to be practically identical with that of air. These experi- 
ments were carried out by Dr. Kobert Hill of the biochemical department of the University. 

In order to investigate the persistance and reaction produced by gas in the tissues, experi- 
mental subcutaneous emphysema was produced by injecting air subcutaneously in a rabbit. 
Five days later the rabbit was killed. Postmortem examination showed scattered patches of 
small gas-containing vesicles in loose ariola tissue with no gross evidence of inflammation. 
Sections of the tissue showed small empty vesicles with thin walls, surrounded by scattered 
lymphocytes and monocytes, a few multinuclear giant cells, partly lining the cj^sts, supports 
the view that tissues react to gas somewhat as to the presence of a foreign body. 

Singh has stated that oxygen is absorbed slowly from the tissues and may remain under 
the skin for a week. 

Nagashima in 1924 described four museum specim'ens and two fresh cadavers in the 
pathological institute of the University of Berlin and pointed out a condition which is present 
in our first case but not observed in the second. Irregularly .shaped interpapillary downward 
extensions occur, some of which lay in the lamina appropria and are apparently completely 
separated from the surface epithelium'. In some of the down growths of epithelial cells there 
is a central space partly filled by desquamated squamous cells, erj-throcytes and polymorpho- 
nuclear leucocytes. Elsewhere • the surface epithelium contains several small empty vesicles 
from 0.5 to 1 mm. in diameter. 

He with others believe that the cysts arise primarily in the epithelium, penetrating 
later into the lymph spaces where gas is formed by bacterial action. He claims to have 
demonstrated bacteria by special staining methods, the order being penetration of “epithelial 
nests,” liquefaction, cavitation, and gas production. 
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'I’Alil.K 111. Po.SITIOX OV FkTI'.S 


Anterior 15 

Posterior 2 

Breeeh ' ' 1 

Not recorded fi 


]<''ifteen wei'C atilcrioi’ positions, two were po.slerior, one ivas a breeeli, and 
six wove not recoi-ded. 


Takok IV. Cr.hviCAO Sioxs ok rNVKit.sro,v ok Utk.kk.s 



rO-STKAUTOM 

( 

rKoi.Ar.SKi) 


lIKMOKItnAOi: 

1 SHOCK 

UTKKKS 

Present 

20 

19 

5 

Absent 

4 

il 

19 


Twenty patients heniori-liaged aild in four the blood loss was con.sidei'ed 
normal. Nineteen patients went into shock and five did not. 


Taki.k V. Lkn'oth ok Tiuui) .Staok 

0-30 minutes 

13 

2 Fatalities 

30-G0 minutes 

2 

0 Fatalities 

1- 2 hours 

2 

1 Fatality 

2 liour.s 

1 

0 Fatalities 

Unknown 

6 

3 Fatalities 

The third stage was apparently 

normal in 

length of time in thirteen cases, 

prolonged in five cases, and unrecorded iii .six. 


Table VI, Time ok Diagnosis (Akter End ok Tiiikd Stage) 

TIME 1 

NUMBER 

1 KATAWTIES 

0-30 minutes 

10 

2 

30-60 minutes 

1 

0 

]- 2 liours 

2 

0 

2- 3 hours 

1 

1 

3- 4 hours 

1 

0 

4- 5 hours 

«> 

0 

G hours 

1 

1 

Unrecorded 

'j 


7 da vs 

1 

0 

14 days 

1 

0 

G weeks 

1 

0 


In ten the diagnosis was made at once and, of tJiese, two died. In eleven 
eases diagnosis was delayed from one-half to six hours and four patients died. 
In three other ease.s, the condition was not recognized until seven and fourteen 
days, and six weeks, respectively, after delivery. All patients recovered after 

manual replacement. 


Taisia: VII. Timk ok Dkatu Post Paktij.m 


Case 1 
Case 2 
Case P> 
Case o 
Ca.=e 9 
Case 11 
Ai-crage 


G liour.s, 35 minutes 
G liour.s, 10 minute.s 
H liours, 3‘1 minute.^ 
-1 hours, 40 minutes 
a hours, 33 minutes 
3 liours, 55 minutes 
5 hours, 5 minutes 










PUERPERAL INVERSION OF THE UTERUS- 

Hakold Henderson, M.D., and Russell W. Alles, M.D., Detroit, Mich. 

(From the Providence Hospital) 

T he subject of inversion of the uterus lias been quite thoroughly discussed 
in the medical literature, yet there still seems to be a lack of unanimity of 
opinion as to both the cause and treatment of this serious postpartum emergency. 
The condition is sufficiently rare to make the experience of the average ob- 
stetrician inadequate to draw satisfactory conclusions from his own practice. 
For this reason we have collected a series of twenty-four eases from the records 
of Providence Hospital, Detroit, over a period of sixteen years. Most of these 
patients haA’-e been personally observed and treated in consultation. They rep- 
resent an incidence of one in 2,300 deliveries. 

It is a significant fact that all but three of the eases Avere managed by gen- 
eral practitioners, and the patient Avas not seen by the consultant until her con- 
dition became critical. In nearly all cases Ave Avere unable to get a history of 
aggressive' management of the third Mage, and further evidence of the inac- 
curacy of the case records is seen in the estimation of blood loss. The figures 
obtained from the charts probably represent only a fraction of the total hemor- 
rhage. This is particularly apparent in the fatalities A\diere exsanguination 
and shock Averc the cause of death. 


Table I 


NO. OF CASES 

RARITY 

FATALITIES 25% 

24 

Priniigi'avida 10 

2 


Multigravida 8 

4 

(All gravida ii) 


In this series, the age of the patients Auiried from IT to 33. Sixteen Avere 
pregnant for the first time and eight Avere multiparae. 

Table II. Tatpe of Delivery 


Spontaneous IS 

Low forceps 3 

Breech extraction 1 

Not recorded • 2 


There Avere eighteen s]3ontaneous deliveries, three Avere delivered by Ioav 
forceps, one Avas a breech extraction, and Iavo AA-ere not recorded. 

*Reatl before the Central A.^sociation of Obstetricians and Gynecologi.sts on Oct. 2‘I, 
in Louisville, Ky. 
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sepsis aijcl clevclopnient of a conti'aetion rhig" jnake ]’e])Iaceineiit difficult.. Hero 
immediate ]'C])Iacement is advised. Second, tlic inlermediale period, Avlien the 
above conditions have supervened, and Barrett conicnds that conservative treat- 
ment is indicated. In tlie late jieriod, when lliese adverse conditions arc under 
control, replacement is done by an appropriate method. 

■ McKelvey^ is even more con.scrvative. He treats tlie .shock and hemorrhage 
and disregards the inverted uterus, treating it some weeks later by an appropri- 
ate surgical procedure. Cosgrove’’ rc])oi’ts no deaths in- his series in those cases 
which were promptly diagno.sed and replaced. Fatalities occurred only where 
diagnosis and treatment were delayed. Phaneuf'* reports five cases ti’cated, one 
by manual replacement, one by abdominal ])anhystorectomv and bilateral sal- 
pingo-oophorectomy, and three by the Spinelli operation. Harer and Sharkeyf 
report twenty-one cases with nine deaths in which mismanagement of the third 
stage was the chief etiological facloi*. They employthe immediate replacement 
of the uterus and make no mention of sui-gery in their management of this 
complication. 

Das" reporting from Calcutta, where inversion seems to be more common 
than in the United .States, advises immediate replacement if possible. If this 
cannot be done, he recommends treatment of shock and hemorrhage, and, at a 
later date, the u.se of the .Spinelli operation or the abdominal approach. .Salvin' 
observes the much greater frequency of invei-sion in cattle and emphasizes the 
point that mismanagement of the third stage may be a less important factor 
than we have been led to believe. In none of our .series were we able to get a 
history of mismanagement of the placental stage, but it is a significant fact 
that in only three of twenty-four cases was the patient in the hands of an ex- 
perienced obstetrician. Stander,® in the third revi.sion of his text, advises im- 
mediate replacement under general ane.sthe.sia, but if shock is .severe, he counsels 
treatment of the shock and hemorrhage before manipulations are undcifaken. 
In chronic cases he advises operation, utilizing the technic of llaultain. Hunting- 
ton, or .Spinelli. 


In practicall}' every report in recent years, the treatment of invei-ted ntcrus 
is covered by generalities. Replacement at once if possible is always advised. 
Treatment of shock and hemorrhage firet is usually advocated, with replacement 
when the patient’s condition has improved. Surgical treatment in the chronic 
stage b,y several methods is advocated. It is our contention that manual re- 
placement immediately upon diagno.sis is not only possible but advisable, being 
combined of course with vigorous antishock therapy. ^Ye feel furthermore that 
the surgical treatment of this condition is unnecessary in the vast majority of 
ease.s, and we point to the fact that we have not u.sed it once in twenty-four ca.scs. 
and three of these were replaced seven, fourteen, and foily-two days, i-e- 


spectively, after the onset of the condition. 

The" lack of unanimity in the literature is exemplified in a case recently 
reported hy Reid, Turner,' and Summers'' in which a referred patient was seen 
three and ‘one-half houi-s after deliveiy. She was in collapse and was treated 
with ‘dueose plasma, and blood tramsfusions. Six hours alter delivery, vaginal 
examination ’revealed an inverted uterus and apparently an un.succe.s.sful at- 
was made to replace the organ manually. Two hour.s later, an abdominal 
Slim Ya'lne and the nlems repl.-.c-ed by the method of Huntington unde.. 
?oCl aiLthesia, De.spite continuation of active shock therapy, the patient died 


'M'liiv cases of inverted uterus are seen by .skill iul operalor.s who may he 
l\Jan> c.ses for the fimt time. Of nece.ssity, they must rely 

confronted : expressed bv the literature on the problem of choos- 
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The six fatalities all occurred within six hours. The shortest period of time 
Ijetween delivery and death was three hours and thirty-three minutes.^ This 
allowed plenty of time for diagnosis and active treatment if the attending oId- 
stetrician was alert to the condition of his patient. 

From the etiological standpoint, these figures indicate that age of the pa- 
tient, position of the fetus, and surgical intervention apparently have no in- 
fluence on the development of inversion. It is significant that sixteen of the 
twenty-four were primiparas and that in one case, the condition recurred at the 
next deliveiy.. This suggests a congenital predisposition to inversion, possibly 
the result of variation in the uterine musculature or its innervation. In five 
cases, the third stage was prolonged, and in two, a manual removal of the pla- 
centa was done. Both of these patients died. 

We are forced to conclude, then, that in certain patients there is a pi-e- 
disposition to inversion, and if this is combined with an abnormal or misman- 
aged third stage, inversion ma,y occur. Therefore, it is our practice to avoid 
vigorous maniprdation of the uterus because it interferes with the normal 
mechanism of separation and predispos('s to retention of placental fragments. 
It is now our eustom to give an ergot i)reparation intravenoasly as the child 
is delivered. The fundus is held, but m.t massaged unless it relaxes. Massage 
is accomplished by a rotary motion witli the flat of llie hand, using the verte- 
1)ral column as counter pressure. Pi*e.ssurc should not be exerted in the direction 
of the birth canal. The placenta usually separates in a few minutes, and, as a 
rule, is expressed before the repair is done. If separation is delayed and gen- 
eral anesthesia is being used, we complete the repair rather than attempt pre- 
mature expression. We do not like to prolong the u.se of general anesthesia, 
but if some form of regional block has been used, we wait for the end of the 
third stage before reconstimcting the perineum. 

In this series the problem of diagnosing inversion was complicated by the 
fact that only five of the cases were accompanied by prolapse of the v uterus. 
In nineteen, the diagnosis had to be made on the basis of shock and hemorrhage, 
abdominal and vaginal examination. The findings on abdominal examination 
are unreliable because the inverted fundus is in the normal position in the 
pelvis, and if the examination is careless or if tlie abdominal wall is thick, the 
characteristic dimpling of the uterine tumor is not noted. In not one of these 
twenty-four eases was this sign of diagno.stic value. For this reason, we have 
made it a rule that in all cases of hemorrhage, with or without shock, a vaginal 
examination is made at once. The boggy mass of the inverted uterus poses no 
diagnostic problem if it is looked for. Only ten of our eases were diagnosed 
promptly, although all patients were treated for shock and hemorrhage. Shock 
is out of proportion to the amount of blood lost, and this alone should make us 
suspicious of invei'sion. This is due no doubt to traction and pressure on the 
plexus of nerves in the broad ligaments as they are dragged through the hernial 
opening. If treatment is delayed, the combination of lo.ss of blood and shock 
may produce a condition so severe that it becomes irreversible and the patient 
may die despite adequate amounts of blood replacement. Of the six deaths in 
this series, all patients died within six hours after delivery. All .six, however, 
were given intravenous fluids and five were transfused. These deaths were 
recorded, two in 1931, one each in 1932, 1935, 1940 and 1941. By present 
standards of shock therapy, treatment in all cases was inadequate inasmuch as 
500 e.e. represented the maximum amount of blood replacement. 

The trend in treatment as expressed by the more recent literature is be.st 
exemplified by Barrett,^ who describes three peilods in this condition: first, the 
immediate ])eriod when shock and hemorrhage are not too severe and before 
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the vulva. She was taken to the o])e7'alin”: room and iindei- ane.stlie.sia tlie uterus 
was replaced by the technic of I'ing foreep.s on the cervix and manipulation of 
the fundus. She made an uneventful I'ccovery. Another patient made an ap- 
parently normal recovery from a spontaneous delivery and went home on the 
tenth day. On the fourteenth day, she hcmoi’i’hagcd and her pliy.sician sent 
her back to the hospital with a diagnosis of placental polyp. Vaginal examina- 
tion revealed an invcjled uterus and under ether, it Avas replaced by use of the 
same technic, Avith out a cutting operation. 

In the last ease of delayed diagnosis the jnitient hemorrhaged at the time 
of delivery and Avas treated by transfusions. She rceoA'cred hut continued to 
bleed excessively. Six Aveeks later she Avas referi’cd to one of us (R. W. A.) and 
a diagno.sis of chronic inAmi’sion Avas made. Operative interference AA'as con- 
sidered, but an attempt A\’as made to replace llie uterus by taxis. This aa^hs 
successful and she made an uneventful reeoA'cJ'y. 

Comment 

IjiAmrsion of the uterus is a .seiaous postjjartum complication Avith a high 
primary mortality. It is probably more common than the literature indicates and 
undoubtedly many deaths ascribed to po.stpartum shock and hemorrhage are due 
to the concealed Amriety of iuA'ersion. To sub.stantiate this statement, AA^e haA'e 
the record of a recent ea.se not included in this series, in Avhich death occurred 
several hours after deliveiw. Autop.sy rcA'caled an inverted uterus. By present- 
day standards, her treatment for .shock and hemorrhage A\'as adequate. 

AU eases of abnormal po.stpartum bleeding .should be inve.stigated immedi- 
atel 5 >- to rule out iiiA'er.sion. Manual replacement should be done at once and 
not delayed. Transfusions and other intraA'cnous therapy must be carried on 
at the same time. 

Shock is due in part at least to stretching and pinching of the nerve plexus 
in the broad ligaments, and an integral part of the t7’eatment is directed toAvard 
I’clicAung this condition by immediate replacement. Theicfore, there is no 
place in the management of acute puerperal invoi’sion of the uterus for delay 
in replacement of the herniated organ. Replacement can be made early Avith 
little difficulty, by the average operator, Avithout ane.sthesia in most instances, 
and AAuthout increasing shock. 

We haAm had no experience in the ti-eatment of inversion of the uterus by 
.surgery. Since Ave have ti-eated patients as late as seven Aveeks po.stpartum 
Avithout either vaginal or abdominal operation.s, Ave contend that replacement 
bv taxis is not only po.ssible but preferable in practically every -in.stance. 
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rests on the shoulders of ns whose greater experience should guide them in 
their procedures. Immediate diagnosis of the cause of postpartum hemorrhage 
and prompt active treatment will save many of these women. 

"We have attempted to formulate a definite policy of diagnosis and treat- 
ment from a study of these twenty-four eases. They cover a period of time 
during part of which blood banks were unknown and donors bad to be found, 
typed, and cross-matched. Blood was therefore obtained late and in inade- 
quate amounts. Plasma to tide us over while waiting for blood was not avail- 
able. Four of the patients in' first five in this series died, and the last six have 
all survived. None of the six fatalities received over 500 c.c. of blood, and one 
was not transfused at all. ’ This indicates that better results in later years are 
due to improvement in the availability of treatment for shock and hemorrhage. 
Two of eleven patients diagnosed within an hour died, and three of thirteen died 
where the diagnosis was delayed. This does not invalidate our plea for early 
diagnosis, iDecausc when slioek and hemorihage are most severe, consultation 
is called early and diagnosis is more prompt. When the patient’s condition is 
not so alarming, the condition is apt to be overlooked. For example, in our 
series, in cases diagnosed one, two, and six weeks after delivery, there was no 
evidence of shock. 

All the fatalities occurred within the immediate period referred to by 
Barrett as the time for active intervention. During this period hemorrhage is 
continuing and shock is increasing. Blood and supportive measures are not 
usually enough to combat the condition. The stretching and pinching of the 
nerve plexus in- the l)road ligaments and ovaries is sufficient to negate the value 
of our therapeutic measures. Since replacement at this time is so simple that 
it can be done in a minute or two and usually without anesthesia, we have 
adopted the policy of immediate replacement. 

To illustrate this point, a 22-year-old para 0 gravida i was delivered nor- 
mally at 4:10 p.M. Avith a repoifed blood loss of 200-300 c.c. She was very rest- 
less and at 5 :30 was given 1/32 gr. of dilandid. After this she hemorrhaged 
profusely and was given ergot and 1,000 c.c. of glucose in saline. Her blood 
pressure dropped to 60/40 and at 6 :50 .she was given 500 c.c. of blood. Blood 
and plasma were continued and oxygen administered. The patient’s pulse be- 
came imperceptible and respiration stopped. She was being given artificial 
respiration by means of the gas machine when .seen by one of us (H. IT.) at 
8:30 p.M. At this time blood and plasma Avere being given into both arms. 
Examination shoAved an inverted uterus and it Avas immediately and easily 
replaced, and almost instantly her pul.se improA'ed and .spontaneous respiration 
.started. She made a febrile but complete recovery and became pregnant again 
tAA'o years later. 

The replacement of the acute ])uerperal uterus is simple and u.sually does 
not require a, high degree of skill. Three of these cases Avere discoAmred and 
replaced by the attending physician or the resident. Ring forceps clamped 
on the edge of the cervical rim accompanied by traction Avith counter pressure 
on the inverted fundus Avill readily correct the inversion. Packing ma^’’ be 
resorted to if necessary to keep the uterus in place, but this is not usually needed. 
In none of the aboA'e cases AA’as there any difficulty in this maneuA^ei’, Avhether it 
Avas done by the consultant, the attending physician, or the resident. 

A different problem exists in the type of inversion that escapes diagnosis 
at the time of delivery and is discoAmred at a later date. Three of our cases 
fall in this category. One patient avIio had hemorrhaged moderatelAq continued 
to bleed despite ergot, and aa’os unable to A’oid. She Avas sent to the bathroom 
, on the seventh day and AAhile straining, the entire inverted utei’us came out of 
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uii(:oinj)li(;al(j<l labor. Acrordiiiff (o llic r-liarf.'^ lliorc was no romp] irai ion in flir; first .stage. 'J'iic 
comlitioii or.cnr.s rarely in (lie j.raeti.-e of any iilij-i.-inn. ],, flieK,; nine .-a.-.fw It "never 
oecunc-,1 more tlian onee in (lie prae(iee of any one imjiviflual. l-’ive of (lie ea.-e.« oeeurre<l 
in the jiraetiec of intlividuabs with limited ob.s(e(rie prejiaration : (wo were .‘■taff eases and 
^\e^e delivered by residents or interns, four of (lie nine were recognized irnrnediatelv or verv 
early and iiad no morbidity. It was interest ing tliat in tiiis groiiji of four williout morbidity 
one of tile ease.s was ob.“erved following manual removal of tlie placenta at tlie time of 
cesarean section. It was immediately corrected. It is also intere.^-ting to observe fliat one of 
tliesc cases was immediately replaeod iiresiiniably and iiackod and tlie patient returned to lier 
bed; she continued to bleed and was brought back for re-e.vaminatiori. The con.^ultant took 
her to the operating room and did a laparotomy and found the first operator had perforated 
the uterus, so hysterectomy was done. .She had no postpartum or po.‘-f operative morbidity. In 
tlie cases with postpartum morbidity it was not in e.xce.^s of five davs. Di.^coverv of the 
condition was inmiediatc in two cases and the cases were treated by replacement, transfusion, 
and treatment for shock. One of the cases with morbidity wa.s not discovered until the 
patient liad been in her room for two or tliree hours and continued to bleed. .She was brouglit 
back and examined. The consultant did a laparotomy, repl.aced the inversion bv abdominal 
route and .sutured the uterus to the abdominal wall, bringing the .suture out through the 
wound and tying it over a glass rod. I mention this as an unusual method of treatment. One 
of the eases of morbidity was discharged on the tenth day but at home continued to Ideed. 
After six week.s .she was brougiit back and ofierated abdornirially. This was a chronic invention. 
She was treated by fixation of tlie uterus and .sterilization. The woman who died is one from 
which we should draw considerable conclusion.s. It occurred in a small institution where there 
are no interns or residents. Thera arc facilitie.s for blood transfusion. The attendant had 
never seen inversion before. As soon as it was di.^covered that .she was bleeding he called 
for help and it liajipened tliat 1 was the one he called. I was, however, in attendance on 
another patient in another hospital and he fiDulIy ofdained the help of a general .surgeon 
who came in and took her to tlie operating room; the inverted uterus was amputated and the 
patient put to bed. \S'hile efforts were still being made for transfusion she died. Becau.“e of 
the occasional experience tliat puerperal inversion of the uteru.s occurs and is not discovered 
until the patient has gone back to licr room, many of us liave felt that routine e.vamination of 
the cervix with a retractor and ring forcep.*- is a worlh-wliile procedure to prevent the occa.“ional 
unrecognized puerperal inversion. 


DTJ. KUIJOLPH \V. HOIAIE.S, Charlottesville, Va. — Hr.'. Hender.'on and Alles mu.st be 
congratulated on their unique experience with 22 eases of puerperal inver.-ion .‘•een in con- 
sultation. In the last century inversion was estimated to occur once in 100,000 labors; hr 
Hirst once in 140,000: in the Eotunda once in 190,000. and none in Carl lirann’s service.- in 
250 000 labors. O'hat inversion has been reported more frequently the.M? late years is iridi.“- 
putable; that the anomaly is more frequent thasa d.-iy.-, due to a devitalization of the utffri 
of modern women, is manifestly a .‘Spurious iinpliealion. We must believe that in times long 
past few women were examined i>ost parturn, so the inversion was not discovered: in our 
modern world the routine po.st parturn, and follow-up examination.s, give.s us an inrraasar] 


incidence due to di.'^^covery alone. ■ 

It was a vicious preachment that inversion was due to iiiismanagemeiit on the part of the 
attendant " for I am firrnlv convinced tlmt it is more the result of malign force.>^ within the 
uterine bodv fi- spontaneous in origin} rather th.an brusque Dublin or C'rede maneuvers, or 
other mechanical forces. In a collaborated text book some forty yettrs at^o. under mvarsjon, 
■i ^vas stated that inept conduct of the third .-ta-e was the responsible cause: und-r iretitment 
f the third stttge the recommended procedures were so crude nmst women who were so tn.dc] 
lull have had inversions if it were not for inherent abnormabt.es m the uterus .tsdf. 

ct ' far as I k,.ow no one has added anythintc to the mechanics of inversion since Barnes 
•-0 for the mechanic.-^. The production of .an inversion by 

eler.sfolof thl uterine wall f Taylor mwhtmisrn; i.« probably of pure hi.‘-tonc inferesf, 
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Discussion 

CURTIS J. LUND, M.D., New Orleans, Lu.— Two aspects of this uncommon complica- 
tion of pregnancy are of particular interest. The first is the wide variation noted in the 
incidence which ranges, according to reports, from 1:740 to 1:16,000 deliveries. At Charity 
Hospital seven inversions with one death have been observed during the past fortj' years. The 
incidence has declined steadily, and at the present time only two cases have been observed in 
over 90,000 deliveries. 

The second point of interest centers about the controversy between (1) those who 
believe that immediate replacement is an essential part of therapy, and (2) those who post- 
pone replacement for weeks. Divergent as these ideas may be, tliey have one common 
denominator Avhich is the treatment of shock. 

The results presented today, the results of other investigators as well as our own, 
indicate that most deaths occur within a few hours and are accompanied by profound shock. 
Of the few late deaths reported, most are associated with premature attempts at replace- 
ment. Deaths from infection have been conspicuous!}* infrequent. Such findings make it 
obvious that therapy must be focused on shock. With what type of shock are we dealing? 

There is little doubt that the shock of the inversion is often out of proportion to the 
blood lost. The authors attribute this to stretching and pinching of the nerves. This is 
likely correct and would fit into the classification of primary or neurogenic shock, as described 
by Blalock, Moon, and others. Such shock is characterized by vasodilatation; it is of short 
duration and is unaccompanied by hemoconcentration. Uncomplicated primary shock is 
not especially serious until there is superimposed hemorrhage or secondary traumatic shock. 
Many of you have seen patients recover partially from the initial inversion only to relapse 
suddenly into profound and frequently fatal secondary shock. However, in practice the 
accident is often associated with postpartum hemorrhage so tliat the primary shock is obscured 
and no recovery period is noted. 

It is the secondary or traumatic shock which kills unless quickly and adequately treated. 
Wo cannot overemphasize that adequate treatment usually requires enormous amounts of blood 
and plasma as it is not unusual to find hemoglobin levels of 4 or 5 Gm. after the initial shock 
and its hemoconcentration has been overcome. 

It would appear that the real value of immediate replacement lies in the treatment of 
primary neurogenic shock. This stage is relatively short so that the effectiveness of reposi- 
tion becomes inversely proportional to the duration of the inversion. For this reason we be- 
lieve that immediate replacement should be limited to those patients (1) who can be treated 
within two or three hours of the inversion, (2) upon whom replacement is readily performed 
without deep anesthesia or extensive manipulation, and (3) who are not exsanguinated or in 
serious secondary shock. It must be clearly understood that successful reposition in no way 
eliminates the need for vigorous therapy of shock. 

Those who advocate conservative therapy have clearly shown that death can be virtually 
eliminated but at the cost of prolonged and vigorous therapy. Successful immediate replace- 
ment can be followed by a rather short and uneventful convalescence in carefully chosen 
patients, but it must not become a factor contributing to the mortality of the disease. 

DR. PALMER E. SUTTON, Royal Oak, Mich. — At the risk of some repetition I wish 
to make a few observations. PuerperaJ inversion of the uterus has occurred at Woman’s Hos- 
pital in Detroit eight times since 3929; eight times in 47,576 deliveries, an incidence of 
O.OIGS, without mortality. I would like to contrast this incidence and this result with the 
incidence in one other institution where pucrper.il inversion has occurred only once in a 
series of 3.679 deliveries with one death. The combined incidence is 9 cases in 49,000 
deliveries. 

As Dr, ITenderson and Dr. Imnd have pointed out, gr.avidity, parity and otfier such 
factors do not seem to enter into the problem. In all nine instances the cases were those of 
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Dr. Fiycliniaiin (lescribed the three viirietie.« of invcrHion. The fir.«t type is not u.'-ually 
discovered because in most in.«tancc.s it goe.s back sj)ontaneou.«ly. In our series, nineteen were 
complete inversions but not exteriorized. Dr. Fi.selimann also asked about the placenta. In 
ono of our cases the uterus came out with the placenta in place. We decided the bc.st thing to 
do was to rejdace the uterus with the jdacenta intact, wliich we did, and then very carefully 
watched the third stage. It was not long before the placenta came out. He advocated the 
use of adrenalin. We have not had succc.ss with it. 

So far as recurrence is concerned, we had three inversions during the last j’car which had 
occurred elsewhere, and the women came to us in a sub.scquent pregnancy, one of them being 
pregnant- for the second time following inversion. We have delivered all three of them with- 
out difficulty and without recurrence of the inversion. We were looking for a recurrence 
and managed the third stage with that in mind. 
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wliicli is comx)tu-able to tlie process of llic (limging of a liorsc. Tlie true luechanism x>rcsagos 
a softened, relaxed area at or near the fundus: the rim of the depression contracts which 
forces the introcedent wall downwards: as the depressed wall descends, in turn, lower areas 
of the uterine wall contract and force it down lower and lower until the inversion is completed. 
This mechanism is the lve 3 '-note in the method of replacement. Tliat a grossl}' relaxed, atonic 
uterus maj' be forced out by abdominal pressure may be unquestioned. 

The fundamentals of treatment comprise these steps: (1) Immediate reposition on 
discover}', with "or without anesthesia: remove the placenta (if still adherent) only after 
first attempts are futile: (2) The replacement must progress in the inverse order to that 
which occurred in the production — i.e., that which inverted last must be returned first, until the 
fundus has returned to its. normal situs. Bj’ this method only /wo thicknesses of the intro- 
cedent wall pass through the cervix: the attempt rvill usuallj- fail if the fundus is first forced 
upward as thereby four thicknesses must necessarily be crowded through the cervical canal. 
(3) After reposition, whether there be hemorrhage or not, the uterus and vagina must be 
firmlj' tamponed. A mere vaginal tampon is an absurditj’. (4) Shock and hemorrhage must 
be combated. 

In lino with what has been stated the placental implantation is comnionlv found near or 
at tlie fundus. 

DR. E. W. FISCHMANN, Chicago. — In inversion we usuallj' de.scribe three varieties. 
In the first, there is a depression or cup-shaped depression of the fundus. In the second, the 
fundus of the uterus comes througli the cervix but does not come down into the vagina. Tlie 
third varietj' is complete inversion. I think it is important to make an abdominal palpation 
on all cases immediatel}' post partum. I have seen several cases in consultation where the 
condition was not recognized for several days post jiartum because there was no such abdominal 
examination made. 

I want to ask the essayist how he treats the cases in regard to the idacenta. Complete 
inversion of the uterus occurs in some cases where the placenta is still attached to the fundus 
or the interior of the uterus. We have had success by using small doses of adrenalin injected 
into the uterine musculature prior to any attempt at immediate reduction. 

The essayist mentioned one case in which subsequent pregnanej’ occurred after in- 
version. We have had three cases in which the patient has had a subsequent x^regnanej', and in 
one case two subsequent pregnancies, so all cases of inversion of the uterus are not neces- 
sarilj' followed bj' morbidity or conditions which maj' x^revent subsequent pj'egnancy. Further- 
more, inversion of the uterus does not recur in subsequent pregnancies. I have scanned the 
literature rather carefully and have found no .such cases reported. 

DR. HENDERSON (closing). — The experience of Dr. Lund and Dr. Sutton is similar 
to ours. I also work in two hospitals. In Harper Hospitnl we found several cases over a 
period of j-ears while in the Providence Hospital, where a large part of the work is done 
by local piactitioners, the incidence has been appalling. As the hospital staff has changed 
to j'ounger and better trained men, the incidence of inversion of the uterus is greatlj’ de- 
creased. 

As Dr. Lund has said, there are two types of shock in this condition ; one is the re.sult 
of hemorrhage and the other the result of trauma. We can increase traumatic .shock bv 
nianix)ulation, but those same manix)ulations can be done in such a waj- as not to increase the 
shock. That brings up the point of the technic of replacing the uterus. Dr. Holmes has 
omx)hasized that the uterus must be replaced in the same order in which inversion occurred, 
and that if j'ou x>ush the fundus back, yon have four laj-ers of uterine wall to go through 
the cervix. If you remember that, and take hold of the cervix with ring forcc])s, and push the 
fundus with a little traction on the cervix, you will find it will go back in the same wa.v 
it comes out. That is win’ we have had success in our treatment. 

■ Listening to Dr. Sutton’s discussion emphasizes our reasons for being insistent on the 
more conservative management of this condition. 
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(tune uvj.s a near hiiulity upon ninnerous occasions, ATter twelve months, she is 
still in a respii'alor and has quadriplegia and diaphi’agmatie paralysis. Two 
more patients have .severe residual extremity paralysis. These results contrast 
sharply with the j’ceoveries experienced by early pregnanev patients, in wliom 
only two out, of nineteen suffered pei-manent damage. Although the series is 
small, the moi'tality rale oi 50 per cent in the last trime.ster greatly exceeds 
that ol 6 per cent for the entire Colorado epidemic and 8 per cent for the eightv- 
eight nonpregnant women in the age group under consideration. The difference 
between the coxirsc of poliomyelitis contracted early in pregnancy and that oc- 
curi'ing during the last trimestei* is striking. 

Suj)port lor the validity of this observation was obtained by a re-examina- 
tion of p]'evious rej)oi'ts of coincident poliomyelitis infection and pregnancy. 
We were able to collect fi'om nianj'^ sources one hundred seventy additional 
cases in whom the trimester of pregnancy and the cour.se of the di.sease were 
known.^' Weaver and Steiner’ in 1944 provided in their ailicle an ex- 
tensive tabulation of cases bearing upon the subject. Crelland'^ in 1947 sum- 
mai'ized .similar data for fifty-eight eases in the Scandinavian literatui’c. None 
of thc.se series was large enough to indicate the extreme difference in prognosis 
foi‘ eai'ly nnd late pregJianey. Howevei', wlien exami?ied eoUcetivcly, it is ap- 
])arent that our data are .significant. Of one hundred ten first and second 
trimester patients, there were eight deaths or a 7 per cent mortality rate. On 
the other hand, among eighty -five last trime.ster eases, twenty-three patients or 
27 ])er cent died from bulijar poliomyelitis. 

Some writers have .said that hormone changes influence susceptibility to the 
virus of poliomyelitis.’-'’-’' Animal experiments have sugge.stcd that increased 
estrogen titer is protective to a host attack by the disease.’’’’ Our clinical 
evidence refutes such a hypothesis for, during late pregnancy when women are 
most abundantly .su])plied with estrogen, their resistance to the virus is poorest. 

Anderson.’'* experimenting upon mice infected with a murine type of polio- 
encephalitis virus, was able to demonstrate the protective nature of both e.slrogen 
and proge.sterone. We know that proge.sterone is present in it.s largest amounts 
during the last months of pregnancy. The body .stores of progesterone and 
estrogen do not protect the last trimester pregnant woman from the virus. 

Choi’ionie gonadotropic hormone has been said to be protective against 
poliomyelitis.-'’’ There is some experimental basis for such thought.”’ Tf 
this were true, it .should be i)articularly so during early pregnancy when it.s titer 
is. highest. Actually, the incidence of poliomyelitis at this time is greater than 
in the norma] population. Further, we know that this hormone remains in the 
blood until the end of pregnancy, even if in reduced amounts. It is difficult, 
then, to reconcile its value when late pregnancy ca.ses with measurable amounts 
of the, gonadotropin fare so poorly. 

Notwith.standing, it is obvious that the manner in which poliomyelitis 

■ ■■ - - .segments of 



or no paralysis. The recovery seems to take place in spite of an increased sus- 
centibilitv ‘ Estrogen and progesterone might then be considered protective in 
earlv pregnancy. What happens during the last trime.ster? The progro.<ssive 
rise* in estro^cn and progesterone is conveniently coincident with the sudden 
onnearaml of serious disease in the last months. These two hormones may have 
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ACUTE ANTERIOR POLIOMYELITIS IN PREGNANCY'-' 

• E. Stewart Taylor, jM.D., and Jack M. Summons, Jr., jM.D., Denver, Colo. 

(From ihc Department of Ohftielrics and Gynecology, Univcr.siiy of Colorado School 

of Medicine) 

D uring the summer and fall of 1946, there were nine hundred new cases of 
poliomyelitis reported in Colorado. Of tliese, one hundred thirteen were 
among women between the ages of seventeen and forty. Of the tAventj-five Avho 
were pregnant, seventeen were treated by the staff of the University Hospital. 

It has been estimated that 11.7 per cent of Colorado’s Avomen l)etAveen seven- 
teen and forty Avere pregnant on any given day during the epidemic. TAventy- 
tAvo per cent or tAAuee as many of the poliomyelitis victims in the same age group 
AAmre pregnant. Our experience corresponds Avith that of others,^"' avIio have 
suggested that pregnant Avomen have a predilection for poliomyelitis. Our in- 
cidence of poliomj’-elitis during pregnancy . has been subjected to statistical 
analysis and has been demonstrated to be significant (the standard error be- 
tAA^een the tAvo groups is 3.5) . This analysis also indicated that a pregnant Avoman 
in Colorado during this period had one chance in a thousand for contracting the 
disease.! What are the ansAAmrs? AVliy does it happen? Let us revieAv tlie ex- 
perience gained from our epidemic. 

Epidemiologic Aspects 

Of the tAventy-five acute poliomyelitis cases accompanied by pregnancy, 
eight appeared in the first trimester, elcA^en in the second, and six in the thii-d. 
Each of the nhie months Avas represented. 

In anothey study, Aycock^ summarized two hundred thirty-six eases 
Avith pregnancy and poliomyelitis and found the distribution of cases as folloAvs : 
fifty-three in the first trimester, ninety in the second, and ninety-one in the last. 

• Although the pregnant Avoman in Colorado during the epidemic seemed to 
be tAviee as susceptible to the Aurus as her nonpregnant sister, there Avere some 
compensations if she contracted the disease during the first tAvo trimesters of 
pregnancy. Of nineteen patients in the first and second trimesters, there Avere 
no fatalities, and only tAvo of the nineteen liave significant residual paralysis 
(see Table I). On the other hand, of eighty-eight nonpregnant, seventeen to 
forty-year-old women AA^ho had poliomyelitis during the same epidemic, 66 per 
cent had the paralytic form of the disease and seven of these patients died of 
bulbar poliomyelitis. Perhaps there is something about the first six mouths of 
pregnancy that. makes the disease moi’e easily contracted and yet a milder one. 

The six patients Avho fell ill during the last three months of pregnancy had 
a very different and tragic course. During the last trimester, the prognosis is 
terrifying. There AA'ere three deaths from bulbar pai-alysis. A fourth bulbar 

♦Read betore the Central Association of Obsteti'icians and Gynecologists on Oct. 24, 1947, 
in Louisville, Ivy. 

tThe calculations were made by Dr. Lloyd Floids, Professor of Public Health, University 
of Colorado School of Medicine. 
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rate Avhile eiVlity-five last trimester cases had a 27 per cent mortality rate. 
This difference in severity of tlie disease durin}^ late pregnancy is striking. It 
is suggested that the increased permeability of the upiicr I'cspiratory and di- 
gestive tracts to the poliomyeliti.s vims during pregnancy and the fatigue of 
pregnancy are im])ortant in accounting for the increased incidence of the dis- 
ease. Nineteen of our patients, who fell ill dui-ing the first six months of their 
Pregnancy, had no mortality and .suffered none of the severe paralj'tic end re- 
sults ot the disease. Ho\veverj our .six last trimester of pregnancy cases did 
very poorly. Three of them wei'e fatalities and three developed permanent se- 
vere paralysis. Perliaps, estmgen and i)rogesleronc are protective to the preg- 
nant poliomyelitis victim early in pregnamiy. In the last trimester of preg- 
nancy, these hormones are not protective. However, they may be viraeidal to 
such a profound degree that a Herxheimer-like reaction is created m'thin the 
host, causing irreversible tissue damage. 

Table I summarizes each of our twenty-five cases. It will be noted that 
these patients are arranged according to their week of pregnancy. The two 
right-hand columns on the table show that the more advanced the pregnancy, 
the more grave the prognosis for the poliom.velitis. 


DM. 
B. B. 
M. it. 
y. G. 
L. .T, 
B. S. 
.T. W. 
L. S. 
F.T. 
F.C. 


A.H. 


Tabu: I. Su.^f^rA^^v 

Chaht of 25 Acute Por.ioMYtii.iTis axb Pbeg-vaxcy Ca.ses 

I’ATJKXT 

AGE 

r.MUTV 

BEUn'ERV 

IXFAXT 

M'KEKS OF 
I’REGN'AKCV 
AT OSSKT 

I’OUOMYEUTl.S 

nE-STOUAL 

M. H, 

29 

2 

Sxfontaneous 

Normal M. 

4 

None 

0. A. 

17 

0 

Spontaneous 

Normal F. 

4 

None 

I?. B’. 

25 

2 

Spontaneou.s 

l^ormal F. 

f) 

None 

.LP. 

24 

0 

Spon. abortion, 

9 

0 

Mild 




7 iveeks 




N. D. 

25 

3 

Spontaneous 

Normal M. 

0 

Mild 

h. M. 

24 

1 

Spontaneous 

Normal F, 

10 

None 

E. T. 

39 

(j 

Spontaneou.K, twins Normal M. & F. 11 

None 

B. F. 

32 

1 

Spontaneous 

Normal M. 

12 

None 

K. M. 

25 

1 

S})ontaneous 

Normal F. 

13 

Moderate 

H. A. 

33 

2 

Spontaneous 

Normal M. 

14 

Minimal bulbai 

E .7. 

27 

1 

Spontaneous 

Normal M. 

15 

None 

P. Y. 

19 

0 

Spon. abortion. 2C 

1 Male 

19 

None 




weeks 




C. S. 

22 

2 

Spontaneous 

Normal M. 

19 

Minimal 







Buibar-sjfinal 

1). H. 

22 

0 

Spontaneous 

ilale: died, 28 

19 

None 


lit 1 Loh' forceps 

22 0 A.^.s'i.sted breeeli 


29 

1 

Spontaneous 

27 

0 

Spontaneous 

24 

0 

Spontaneous 

17 

0 

Low forceps 

19 

0 

Spontaneous 

23 

2 

Po.et mortem 

28 

3 

.Spontaneous 

31 

5 

Postmortem 

twins 

33 

1 

ilidforeeps 


pneunioma 
Normal F. 
Normal F. 
Normal M. 
Normal M. 
Normal F. 
Normal M. 
Normal F. 
Normal F. 
Normal M. 

,M. & M. 

1 Htillborn 
1 rlicfl, IS flays, 
jineiimonia 
Normal F. 


2 } 

•’2 

2:1 

2(5 

28 

29 

31 

32 

36 

37 


39 


’Moderate 

Mild 

Mild 

None 

None 

.'^e\-ere 

Fatal bulbar 
Filial bulbar 
Severe 

Fatal bulbar 


Very s-even; 
Bulbar-spinal 
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precipitated. This sudden and massive destruction oi‘ the neurotropic virus 
and the accompanying profound tissue response may account for the severity 
of the disease. in late ])regnancy. Sucli an explanation -will reconcile animal 
experiments and clinical observations. 

The changes in hormone metabolism fail to explain the increased incidence 
of poliomyelitis among pregnant women. Two factors seem important to us. 
One is that pregnancy ]n‘oduces a congestion and increased permeability of the 
upper respiratory and ip^per digestive tracts. Such a conclition may provide 
a more advantageous port of entry for the virus. A second factor that may play 
a role is chronic fatigue. In nonpregnant individuals, this has been observed 
to be a predisposing factor to poliomyelitis.’®'-’ Pregnancy in its last halt 
means a state of chronic fatigue for most women. The favorable portal of entry 
and the fatigue element appear to be factors that increase the pregnant woman’s 
susceptibility to the disease. 

Obstetric Aspects 

Our obstetric experience during the epidemic was interesting. The woman 
near term is a special problem. As Ave have shown, the patient usually has a 
severe form of the disease. Although our results arc very poor for the mothers 
in the last trimester, one cannot see how interruption of the pregnancy will im- 
prove the prognosis. In one case, there was slight involvement until after de- 
livery, at which time, the condition became much worse. During the acute in- 
fectious phase of l.)ulbar poliomyelitis, a woman in her last trimester of preg- 
nancy is a grave risk for any operative procedure. 

We have delivered or had reported to us the obstetric end results of all of 
the twenty-five cases. Two of the twenty-five aborted early and at the time of 
their acute infection. There were no eases of poliomyelitis in the newborn, or 
congenital deformities. There Avere tA\m sets of tAvins. TAventy-four viable 
infants have been delivered, thirteen male and eleven female. As has 
been adequately demoUvStrated in the past,--- the degree of maternal spinal 
paralysis had no serious effect upon the labor. The uterine contractions pro- 
ceeded in labor at term just as in a nonparalyzed patient. The mother’s vol- 
untary efforts at expulsion of the fetus Avere ineffectual in some cases due to 
paralysis. In this type, a Ioav forceps operation was used as a substitute. We 
noticed three lower extremity paralysis cases AA'ere unable to Avalk until after 
delivery. The pregnancy had upset the skeletal balance and prevented re- 
education of muscle groups. We performed postmortem cesarean sections on tAVO 
AAmmen who died of bulbar poliomyelitis, one at the thirty-second Aveek and one 
at the thirty-seventh Aveek of pregnancy. The first had tAvins, one of Avhich Avas 
born dead, the other liver but died of pneumonia eighteen days later. A third 
baby, from the second mother, surviA^ed and is normal. A poliomyelitis infec- 
tion during the last AA'eeks of a pregnancy carries as grave a maternal prognosis 
as can befall a patient. 

Summary 

During Colorado’s 1946 poliomyelitis epidemic, tAventy-five cases of preg- 
nancy Avith acute poliomyelitis Avere observed. The combination of pregnancy 
and poliomyelitis occurred tAAuce as frequently as Avas statistically anticipated. 
The tAventy-five cases Avere folloAved through delivery. There Avei’e no cases of 
congenital disease in the nCAAliorn. Poliomyelitis had no serious effect upon 
the labors of the victims. A study of our material and a study of one hundred 
and seA'Cnty similar cases reported by others .shoAved that during the first six 
months of pregnancy, one hundred ten patients had a 7 per cent mortality 
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Conclusions 


1. puling llie 1946 jioliomyclitis cpidoinic in Colorado, the jiregnant woman 
was twice as vulnerable to flic virus disease as the nonpregnant woman ol the 
same age group. 

2. Hiis does not mean that pregnancy should be avoided during an epi- 
demic. The pregnant w'oman's elianee of contracting poliomyelitis wis one in 
one tliousand. The nonpregnant w'oman of the same age group w'as exposed 
to an incidence of one in two thou.sand. 


3. Women in all montlis of pregnancy were equally susceptible to polio- 
myelitis in our series. 

4. During the first two trimesteis, the prognosis for recovery is excellent. 

5. Poliomyelitis acquired during the last trimester carries a .serious prog- 
nosis for liie of the mothei- or for escape of severe permanent jiaralysis. 

6. HjTieremia and congestion of the upper i-e.spiratory and upper digestive 
tracts and fatigue of pregnancy are offered as possible exjilanations for the in- 
creased incidence. How'ever, there are iirobably other factors at work which 
are more important but unrecognized. 

7. Estrogen and progesterone may be protective to a poliomyelitis victim 
early in pregnancy. This is not tnu* in the la.st trimester. 

8. The virus does not pass the placental barrier. All children born of 
mothers infected during this epidemic have been free from congenital di.sease. 

9. I\ranagement of pregnancy accompanied b\' acute poliomyelitis in the 
last trimester of pregnancy is a challenging proI)lem. The policy to follow in 
anj' given ease is a difficult decision. In the acutely ill patients, cesarean .sec- 
tion .seems unrea. son able. 

10. Poliomyelitis had no ill effects upon the progress of labor except that 
it nece.ssitated an occasional forceps operation. 
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Figs. 1, 2, and 3 summarize the paralytic and mortality rates observed as 
part of the study. 



fienccNr or pokol>tics 



pcjiceNT or MOKT/iLtr'y 


Fig. 1 . — Poliomyelitis, paralytic rate, Colorado, 1946. 

Fig. 2. — Poliomyelitis epidemic. Jlortality rate for Colorado. 1946. 
Fig. 3. — Poliomyelitis in pregnancy, inoi'tality rate for 1.9.5 ca.ses. 
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most convincing llnil ncnte polioniyolilis nssumcs a more serious asj»oct when it is associated 
^vitll pregnanc.y. 

Ye ha\e admiitetl six gravid women to JCvansfon Hospital in the last two years with' 
acute anterioi polioinj’olitis. Three, who were in their second month of pregnancy, recovered 
completely. Of these, two aborted within a week of admission. The third delivered a normal 
male infant at term. 

Of the other three, two were in their last six weeks of gestation. One of these has a 
residual paralysis of the left arm, but delivered a normal female infant without difficulty. 
The second entered the hospital with respiratory embarrassment and died six hours later. 
Fetal -heart tones wore absent on adini.ssion and the postmortem examination revealed no 
evidence of poliomyelitis in the fetus. It would apj)ear that the disease is not transmitted 
from the mother to the fetu.s. 

The sixth patient developed jiaralysis of her legs twenty-four liours post partum. She 
was in the respirator for four weeks and was left with a residual quadriplegia. 

One of this group had been a nur.se on the contagious floor the previous year (194G) when 
tho epidemic of poliomj-elitis had been quite severe. She remained in good health, but this 
year, when she was no longer working in the ho.spital, she contracted the disease when two 
months pregnant. Certainly one may .suspect that pregnancy increased her susceptibility to 
poliomyelitis. 

Three of the six patients contracted poliomyelitis in the first trimester of pregnancy 
and recovered, although two of the three aborted. 

Tho gi-oup who developed poliomyelitis in the last trimester of pregnancy had a much 
more severe form of the disease — one died, the other two have residual paralysis. 

These findings are in agreement with the conclusions of Drs. Taylor and Simmons’ ex- 
cellent essay. 


DR. LEON McGOOGAN, Omaha, Neb. — I became intere.sted in this in 19Z2, at which 
time I saw three cases. My total experience since then has been .seventeen ca.ses of pregnancy 
complicated by acute anterior poliomyelitis, ten of which were seen in the Nebraska epidemic 
of 1946, Of this group of ten cases, one case appeared in the finst trimester, six in the .sec- 
ond, and three occurred in tlie third trimester, again showing a general distribution through- 
out the three trimesters of pregnancy. One of the patients was a primipara; the rest were 
multiparas. 

^o far as the obstetric experience is concerned, one patient miscarried, one delivered pre- 
maturely at 34 weeks; the baby was normal and survived. One died at five and a half months 
because of bulbar paralysis. One patient died seven and a half months pregnant, undeliv- 
ered; postmortem cesarean section was performed but the baby died. The rest of the pa- 
tients delivered without diiliculties and Avithout evidence of poliomyelitis appearing in the 
child. 


As to the reason why these women are more susceptible, may I ask Dr. Taylor a quc.«- 
tion? We know that metabolism is increased during pregnancy. Is there an increased per- 
centage of growth hormone present in pregnancy? Is it possible that the combination of in- 
creased metabolism and increased growth hormone might be an e.xplanation as to why a 
pregnant woman is more su.sceptible to the disease? 

I had in mv series two po.strnortem cesarean sections. Both women were at the period 
of viabilitv Both had been in a respirator for from trventy-eight hours to five day.s. During 
that time tiiev were subjected to toxemia from the pathology of the disease. Should we, for 
tho sake of the baby, wait until the patient is moribund and then do a cesarean section, or 
«hdnld we do a cesarean section hefore-the patient Is placed in the respirator? By that time 
t rnroenosi^ is bad for the mother anyway. Could this be done under local anesthesia with- 
out an^effect on the progress of the di.sease and with some hope of .caring one of the two 

im CHARLES NEWBERGER, Chictigo.— I rvant to make the following cape report. 

dr. primipara, was .^arcd for prenatally in the outpatient department 

I? m Sinai Ho'njiS 
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Discussion 

DE. C. P. IIODGKINSON, Detroit, Mich. — Acute anterior poliomyelitis as a complica- 
tion of pregnancy is a relatively new obstetric iiroblem. Subsequent to Schell’s report in 
190G, a number of papers have been published, the majority of which have been case reports, 
or collective revnews. Crystallization of thought has been hampered by lack of experience. The 
paper bj' Drs. Taylor and Simmons helps fill the gap in clinical knowledge by substantiating 
in some instances and discrediting in others impressions formulated from piecing together 
case reports. Their findings are based upon experience in an unusually severe epidemic of 
acute anterior poliomyelitis in a relatively confined area over a short period of time. No 
other report approaches this either in concentration of observation or in the number of cases' 
reported. Such circumstances give the obstetrician a more complete and clear-cut picture of 
what can be expected when a patient develops acute anterior poliomyelitis. The increasing 
importance of this problem is emphasized by epidemiologic statistics, which show that there 
has been a gradually but definitely increased incidence of poliomyelitis among older age 
groups over the last fifty years. Dr. Taylor does not mention the percentage of adults 
affected in the Colorado epidemic of 1946, but apparently it was high, as 113 women between 
the ages of 17 and 40 were reported. 

It early became apparent that four pertinent questions arose in the minds of obstetricians 
when their patients became infected with the virus of poliom 3 ’elitis. The consistent experience 
of all demonstrated that the maternal infection did not affect the babj'. Moreover, the prog- 
ress of the pregnancy or deliveiy was not niateriall 3 ' influenced. The third question, whether 
the pregnancy influenced the usual cour.se of the disease, is of special importance. Sabin, in 
a recent paper on poliom 3 ’elitis, stated, “One of the most important and difficult jobs in 
science is to ask the right question of nature.” The mild coui'se of the disease in the first 
two trimesters and the unusually severe cour.se in the last trimester are difficult to correlate. 
Is this due to a break in immunity' or to an exaggeration of the disease by the altered physi- 
ologic state of the last trimester of pregnancy? Immunologic studies are confusing, in that 
they have shown the sera of pregnant women to be more resistant to tlie poliom 3 ’elitis virus, 
and clinical studies arc not consistent with the thought that the altered endocrine status 
decreases susceptibility. As pointed out b 3 ' Drs. Taylor and Simmons, when estrogen and 
progestin blood levels are the liighest, tlie disease is most severe. Moreover, it appears that 
chorionic gonadotropin is not protective. Is the increased intracellular fluid, more charac- 
teristic of the last three months of pregiianc 3 ’, a factor in contributing to tlie more ex- 
tensive and rapid death of the anterior horn cells? The additional localized edema incited 
1 ) 3 ' the presence of the virus in the spinal cord ma 3 ' aggravate greatl 3 ' the severity of the dis- 
ease. Drs. Ta 3 ’lor and Simmons suggest a Herxheimer-like reaction to explain this increased 
virulence. The last major point is the apparent increased frequenc 3 ' during pregnanc 3 ’. Here, 
again, the picture is clouded by many unexplained variables. Epidemiologists are unable 
to explain adequately the cause for epidemics. The mode of transmission of the virus, the 
seasonal variation of the disease, and the problems of immunit 3 ' are poorl 3 ' understood. Es- 
timation of the actual incidence of the infection is pure guesswork because of the high nitio 
of abortive to frank cases. Pregnancy further complicates the i)robloin and one wonders if 
the increase in frequency is not more npimrent than real. Ai'e there tietually more pregnant 
women infected or does the state of pregnancy- convert abortive to frank cases when the im- 
munity b'.irriers are violated? Drs. Taylor and Simmons mention chronic fatigue and con- 
gestion of the upper respiratory and ga.'jtrointcstinal tracts as possible important factors. 
•Until further studios clarify these yioints, they must remain in the field of speculation. 

DE. \V1DT.,1A?)I .T, BL.-\CK\VELTj. Evanston, 111. — Anterior ])oliomyelitis is no longer the 
exclusive concern of the pediatrician and the orthopedist. In the last few years, an imrreasing 
percentage of the adult population has been affected, until the disease has now for<>ed itself 
to the attention of the obstetri)!ian. 

The occurrence of poliomyelitis in pregnancy is so infrequent that the increjcsed dangers 
may not be recognized. The very fine ])re.<entation of Drs. Taylor and Simmons’ study is 



PROLAPSE OF THE VAGINA FOLLOWING ABDOMINAL 

HYSTERECTOMY- 

David A. Bickkl, M.D., South Bkxd, Ixd. 

(From the Memorial Hospiial) 

■^TAGINAL prolapse following hysterectomy is relatively rare in proportion 
to frequency of that operation. Although tlie condition is not a common 
oecun'ence, it is seen frequently enough to interest gynecologists in its j)re- 
^ention and cure. It has heen very I'arcly observed following hystei’eetomy 
operations which have been periormed in more I'cccnt years, and especially 
by suigeons who pay particular attention to pelvic surgeiy. There is still some 
difference of opinion as to the typo of hystei*ec1.omy, total or subtotal, which 
is most likely to lie folloived by prohqise of tlie vagina. It has occurred fol- 
lowing both types of hysterectomy, and it has been believed that removal of 
tlie cervix with severance of its supporting ligaments predisposes to prolapse 
of the vaginal vault. However, it is probable that factors other than the re- 
moval of the eei'vix arc distinctly involved in this condition. 


Material 


The material for this study consisted of 16 cases of prolapse of the vagina, 
all following subtotal abdominal hysterectomy. Patients with enterocele of the 
posterior cul-de-sac alone following vaginal hysterectomy are not included in 
this group, only eases of pi'olapse of tlie vaginal vault. The.se eases were ob- 
served in private and hospital practice over a period of seventeen years. Dur- 
ing this period, no such cases were observed following either total abdominal 
or vaginal hy.stereetomy. A similar, and more extensive observation, was made 
by McKinnon and Connseller.’ In 24 cases of postoperative vaginal herniation, 
they found that 23 followed the incomplete operation and only one followed 
total hysterectomy. 


In none of the cases reviewed in this report was the hysterectomy per- 
formed by a gynecological surgeon, or one especially interested in pelvic surgery. 

Indications for removal of the uterus were not definitely obtained in every 
case. Ilowevei', in six cases, the operation wa.s done ior myomas, and in one 
ease^ a .subtotal hvstereetomy was jierformed for carcinoma of the uterine 
fundus. In three cases, the hysterectomy operation was performed primarily 
for coiTcetion of uterine prolapse. The complaint of all ol the patients when 
seen with vaginal prolap.se, was a ma.ss pj-otj-uding from the vagina. wJiich 
was more or less incapacitating. Also, dysuria and incontinence were comi)Iain1s 
of .some patients. 

Table 1 shows the treatment given in 14 of the 16 ca.scs. Also li.slcd are 
the ages of the patients, the time of occurrence of the prolap.se tollowmg the 
hy.stereetomy, and the results of the treatment given. 

before the Central Association of Obstetrician.^- an,l at I>,ui..-viIIe. 

Ky., on Oct. 23. 1047. 
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with breech presenting, apparently a normal indiviclnal. During the course of the day 
respirations became labored and she developed paralysis of the limbs and the abdominal 
muscles. Consultation was called, and a diagnosis of acute anterior poliomyelitis was made. 
The difficulty in breathing increased, and the patient was x’lfic^d in a resx)irator. Her labor 
progressed rather rapidly and so did her complicating symptoms. Heart tones were good. 

We Ivuew that this patient could not be out of the respirator for any length of time; 
it was found that about a minute and a half were the most she could go on breathing with- 
out the use of a respirator. Dilatation came to completion but there were no expulsive efforts 
on the part of the patient because of the paralysis of the abdominal muscles. We, therefore, 
had to plan to deliver this woman outside the resj^irator within a period of not more than 
ninety seconds. We organized a crew of about ten people. Each one was assigned a very 
specific task, two to hold the legs, one to do the extraction, one to handle the forceps for the 
aftercoming head, one to clamp the cord, one to deliver the placenta, one for the intravenous 
Ergotrate. We arranged for someone to get spinal fluid and one for blood transfusion. How- 
ever, by the time delivery of the baby was carried out in accordance with our plan, there was 
not sufficient time to carry out some of the other work. We got a live baby and the mother 
was hurried back into the respirator. She appeared a little better after the birth but within 
twenty-four hours she died 'from a severe form of bulbar paralysis. Our jjathologist said that 
he had never seen such destruction of tissue as he saw in that j^atient. The infant survived. 
I saw the baby when he was 4 3 'ears old. 

I thought it would be of interest to cite the unusuallj' dramatic situation which chal- 
lenged our management of this labor. 

DE, TAYLOE (Closing) .—The observation has been made that iroliomj'elitis is not a 
childhood disease any more but is becoming a disease of the adult population. Strangely 
• enough, the Public Health authorities through some means are able to predict where an epi- 
demic will be. 

As to Dr. McCoogan’s suggestion of increased metabolism and increased growth hormone 
having something to do with the problem, I do not know. Someone else will have to work 
that out. I would not do a cesarean section before anticipated death in these patients because 
there have been some cases that battled it out in a respirator for a few days and then finally 
made a complete recoverj\ 

It is apparent that there is increased danger of x)oliomjmlitis infection during pregnancy. 
However, you can reassure j’our young women that thej^ have 999 chances out of 1,000 of 
missing the infection. 

Dr. Baker, the neurologist from the Universitj- of Minnesota, came out to Denver to be 
of aid. He did not wait until i)aticnts showed signs of cjuinosis and the respirations were 
difficult before doing a tracheotomj'. He took all the bulbar cases that he thought were going 
to do poorly and did an elective tracheotomj' and got a flow of oxygen into the patient before 
cellular destruction had taken place in the stem of the brain. His treatment will improve 
the prognosis in bulbar poliomj'elitis. 

The discussants have all emphasized how dangerous a disease xjoliomj-elitis is during 
the last months of pregnancy. 
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tro. clamped, cut, and limited. The uterosacral and transverse cervical liga- 
ments 1 use at their uterine atlaeliment and do not appear as distinct struc- 
tures, but as a single lascial attachment. It is Irequently not advisable to at- 
, lempt to remove the entire stump because of peritoneal adliesions. But the canal 
with its epithelial lining can be removed, leaving the remainder of the cervix 
to which the ligaments are attached. A portion of the peritoneum of the entero- 
ceJe between the uterosacral ligaments is removed and the overstretched utero- 
sacral liganients identified.. These ligaments are united bv chromic No 1 in- 
terrupted sutures. The.se sutures are carried as high toivai-d the prowenforv 
oi the sacrum as is possible, to aiiproximate the jieritoneum and museulofaseial 
.structures Muthout causing undue tension. Tin's step prevents a recurrence of the 
enterocele of the posterior cul-de-sac. 



The next suture (on a strong cutting-edge needle) is passed through the 
vaginal mucosa just beneath the attachment of the labia minora and canned into 
the periosteum ' of the pubis and then throu<fh the strong fa-scia structures 
lateral to the urethra. This .suture then takes in the ligament stumps and passes 
through the sutured uterosacral ligaments, the peiitoiieum, and vaginal wall 
posteriorly. It is Avell to encircle the ligament stumps with a few stitches to 
secure hemostasis and prevent tearing out, A like suture is placed on the 


oppo.site side. 

After lhe.se inclusive sutures are tilacod (but not tied), the fa.seia of the 
anterior vaginal mil (tile puboeorvical fascia), if discomiWc, is disscctod from 
the mvinal wall fiap.s. In many of these ea.ses, this fascia is somewhat frag- 
'mentaiT and cannot he sutured as a .separate .structure. \\ hen this is the case, 
all the structures in the vaginal wall are united as one layer in a single rov of su- 
?nref Wtertho anterior vaginal fascia is adeqnatc in amount and strength, 
H mav be imbricated. If the patient lias liad urinary meontmonce, the iiretlira 
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Tabi.k I. Sixteen Cases oe Vaginal Piiolai'Se Following Aiiiiominal Hysteuectomy 


NUMISEIl 

ages 

OCCUnUENCE OP PUO- 
LAI’SE Am'EK 
HYSTERECTOMY' 

TREATMENT 

RESULTS 

8 ■ 

32-G5 

0-lG years 

Plastic repair 

7 completely satisfactory 

1 partially satisfactory 
Satisfactory 

4 

G2-6S 

]-t5 years 

Colpoclcisis 

O 

i-i 

G7-G9 

5-12 years 

Pessary 

Relief 

2 

49-G7 

0-10 years 

None 



In five of the eases oliserved, there was complete eversion of the vagina. 
Ill two of these cases, repair liad been previously attempted and was nnsnecess- 
fnl. In eight cases, the operation employed was a plastic procedure utilizing 
the same supportive structures and following the same operative ])rineiplcs 
which arc used by many pelvic surgeons in reiiair of genital prolapse at the 
time of vaginal hysterectomy. 



Technique of Plastic Operation 

The mucosa of the everted vagina is incised by a midline incision extenfling 
posteriorly from a ]inint .iP^^t below the urethral meatus and encircling the 
cervical .stum]). The vaginal mucosa with the underlying fascia is widely di.s- 
sected from the bladder. The bladder is separated from the cervical stump with 
or without o])ening the jieritoneal cavity anteriorly. The ])Osterior euhde-sac is 
then oiicned. This is u-sually done very readily because of the protrudiinr 
eiiterocelo. The fascial attachment of tlie transver.se cmwical (cardinal, or 
^laekenrodt ligaments or ]>nvametrinm). and uterosacral ligaments to the stiiiii]) 









]56 


BlGJvEL 


Am. J. Ol>5i . Gyncc. 

July. 1948 

is dissected free. and a snecession oi' mattress sutures taken, as is tJic usual pro- 
cedure for the cure of ineontinenee. 

Tlie vaginal ■wall is sutured hy interrujited sutures, before the inclusive 
sutures attached to the ligaments .a7-e pulled taut and tied. If the vaginal wall 
is sutured before the sutures attached to the ligaments are tied, more accurate 
approximation can he attained. This method of repair of vaginal prolapse is 
similar to that described by Heaney" and others for the correction of prolapse 
at the time of vaginal hy.st erect omy. The procedure ajipears to ho particulaiiy 
suitable for the eases ol incomplete prolapse but may be inadequate for some 
cases of complete herniation of the vagina. 

In four ca.ses ol complete vaginal prolapse in older women in whom a func- 
tioning vagina wa.s of no concern, an oeelu.sion ojicration of the Neugehaucr-Le 
Port type was performed. In every case, the results were very satisfactory. 

In the material of this report, no abdominal operations Avere performed, 
although such procedures appear suitable for cases of complete prolapse in 
younger women in Avhom a functional vagina is desirable, especially if vaginal 
repair has been unsuccessfully attempted, or following complete hysterectomy, 
where the supporting structures appear to be inadequate for repair. 

A perineorrhaphy should regularly be performed with any procedure for 
correction of this condition. It is important in doing the perineorrhaphy not 
to remove an extensive amount of A'aginal wall because this will diminish the 
capacity of the vagina, Avhich is unavoidably .shortened by extensive plastic pro- 
cedures. 

Discussion 


From a review of this small group of cases, it is likely that in many in- 
stances genital iirolapso existed at the time the hysterectomy was performed, was 
unrecognized, and the operation selected Avas not adequate for its correction. 
HoAA'’e\’’er, this is not ahA^ays the ea.se. In .some elderly patients, the lo.ss of peh'ie 
fat and atrophy of the pelvic supportiA'o .structures associated A\ith advancing 
years permit prolapse of the vaginal vault AA'hieh is not present at the time of 
hysterectomy. Occasionally, a large uterine tumor that cannot enter the true 
pelvis preA'ents prolapse of the uterus but, after its remoA'al, jirolapse of the 
cervical .stump or Arnginal vault occurs. 

Anatomical .studies of the supports of the uterus and vagina by Curtis and 
his associates'*'-’ and studies of the mechanics of uterine .support hy illcngerl" 


have unquestionably shoAvn that uterine and AUiginal support in the main de- 
pends upon the integrity of the derivatiA^es of thd endopehde fascia Avhich is 
attached to the loAver portion of the uterus, the cervix, and upper portion of the 


A'agina. Uterine and vaginal prolapse is ahvays the result of injuiy or con- 
genital defect of these structures. They have been confused by nomenclature, 
but are frequently named the paravaginal fascia, the transA'erse' cervical, and 
uteiusaeral ligaments. The paravaginal extension of fascia is so important that 
the vagina does to a great extent ..support the cervix rather than the ceiwix con- 
tributing to the support of the vaginal vault. ^ n • . 

In most instance.s, prolap.se of the cervix or vaginal vault tolloving le- 
moval of the uterus is preventable. Clinical experience and anatomical studies 
have shoAvn that suspending the cervix or vaginal stump by the round and ni- 
ImKlibXpelvic ligaments, Avhicli axe not supporting structures iollowing 
is a nseless procedure. Suture of the anterior and posterior 
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Pig. 3. — The cervical stump Is removed. The fascial attachments to the stump have been 
ligated. The uterosacral ligaments are sutured together and a suture is passed through the 
vaginal -wall anteriorly, the periosteum of the pubis, around tlie ligament stumps, and out 
through the posterior vaginal wall. This suture is tied after the vaginal mucosa is closed. 



• Pig. 4 . — The puboceiwical fascia and vaginal mucosa are sutured. Tlie inclusive sutures at- 
tached to the fascial supportive structures are now tied. 
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I. Metliod of Correcting Complete Inversion of Vagina With 

S ErMfiv T Complete Irolapse, Two Cases, Hurg., Gvnee. & Ohst. 44: ,'3,00. 1.927 

S. ^ady, Leo: Aw. .1, OnST. & Gykec. 32: 295, 1930. 

.9. Ward, Gr.ant E.: Arch. Surg. 36: 163, 19.38, 

Discussion 

BE. EDWAEB ALLEA', Cliicago. — The large number of new fmocedures reported in flic 
recent literature is direct evidence of its frequent occurrence in the inadequacy of our varied 
techniques. A similar di.'-cu.ssion and devi.sing of new techniques is going on in the considera- 
tion of inguinal and femoral herniation. JIany inguinal and femoral hernias are still recur- 
ring. The constitutional inadequacy of most of these individuals is well recognized. ■ 
It is diflicult to build a permanent ivater-tight dam out of .secondhand lumber. Until 
VO can build and breed more adequate structural supports into our adolescents and generallv 
do better obstetric.s, I fear we wilt have this problem continuously with us. Complete prolapse 
in the nullipara is .strong circumstantial evidence to thi.s fact. 

It is very interesiwg thnt all of the patients ob.served by Dr. Bichel had been subjected 
to abdominal hysterectomy. Avoidance of thi.s complication is one of the usual reasons given 
for removing the uterus through the abdomen. I .should like to ask Dr, Bickel what per- 
centage of these cases had evidence of vaginal repair other than episiotomy. 

It is naturally a much more difficult procedure to secure adequate functional results 
in repair of a complete eversion of the vagina than it is when the herniation has occurred 
through a relatively small break in the fascial planes. The difficulties are increased con- 
siderably if scar tissue is present from a previous attempt at operation, altliough I believe 
some of our good results are due to causing scar ti.ssue in the right place. The majority of the 
patients upon whom I have operated for this condition have had .supravaginal abdominal 
hysterectomy without anj-, or with very inadequate, attempts at pelvic repair. However, 
this same condition existed in two patients in whom the uterus had been removed vaginally; 
the third patient had had the usual vaginal hysterectomy and repair. Again, this demonstrates 
a fact which we have all known for a long time, namely, one cannot successfully suspend 
the vaginal vault from above by attaching it to any of the intra-abdominal structures alone. 

As the author states, Curti.s, lilcngert and others have shown by anatomic and experimental 
.studies the groat importance of the parametrium which we call the cardinal and uterosacral 
ligaments and paravaginal fascia. One recognizes this fully during Vaginal hysterectomy; when 
these structures are divided, increased mobility of even a greatly enlarged uterus immediately 
occurs. This increased mobility is frequently entirely inadequate to complete the hysterec- 
tomy until the vaginal canal is straightened out by depre.ssion of a high perineal ho(]y by a 
strong resident or .Schuchardt’s incision. 

• For many year.s, most of the men on our gvoiecologic service have, in marked proIap.‘-c or 
eversion, sutured the round ligament stumps high along the urethra in approximately the 
same position as Dr. Bickel has de.scribed. AVc have anchored them to the vaginal mucosa 
and para-urethral fascias but have not included the perio.steum of the pubis. Generally the 
right ligament is sutured to the left angle and the left to the right, forming: a sling. How- 
ever we have felt that the change in angulation produced in the vagina was more important 
than the building of a wall of ti.ssue whicli is normally so mobile and so easily stretched. 

I venture a guess that the excellent results reportwl by Dr. Bickel were increased in part 
bv a change in the angulation of the vagina when the po.sterior ligaments were drawn far 
fonvart'ratlior tlian ,1.0 faatloa to the lotv level ot the pohie perio-loant. '11.,, .Ira, v, op for- 
ward ol the posterior sapports .-hooW in a .-oo-so oblilorato the eul-.le-sae, ,vh»J, most of os 
tel is qoito important in this type of repair. It is foil that tins, as well a. 11, e l„8h suture 
S tl o LrosaeL ligaments, direete,! the dotvnward thrust of tlie aMo„,,„«l eontenls had,- 
irtlrd the ,.o,L o, .,,e sae™m 

';"^p:;;:tte, 1:“^^^ ,„.„„goVi,;gh'««ro«.ori.,e ., 0 .., va.i, of ...e 
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faseias of tlie vagina, vhicli are extcn.sions of; the tran'sver.se cervical and utero- 
sacral ligaments, aids in .supjiorling the. stump, but, if the paravaginal fascia 
is intact, vaginal prolaixso is not likely to oeenr if no attempt whatever is made 
to suspend the stnmp. If descensus is ]ire.sent at the time hysterectomy is con- 
templated, vaginal removal of the uterus and repair of the hernial defect is 
the procedure of choice. In eases of large uterine tumors associated with 
descen.sus, a combined vaginal and abdominal O])cration may lie necessary. 

When vaginal ]n’ola])se docs occur .suhsef]uent to hysterectomy, it presents 
a surgical problem that is considerably more difficult than genital ])rolapsc be- 
fore the uterus has been removed. 


P^rom the numi)er of surgical procedures which have been devised for tiic 
correction of vaginal prolap.se, it is obvious that no single, or sim]ilo operation 
will give satisfactory results in every case. Vaginal occlusion operations have 
been used for uterine and vaginal prolapse for many years, but are siiitable 
for only a limited number of patients. For elderly and noncohabitat ing women, 
it is a short and simple operation which u.sually gives vow .satisfactory results. 
In patients who are not good surgical risks, a partial or complete colpocleisis 
operation may be ]icrformed with local infiltration anesthesia. A vaginal op- 
eration has been devised by Miller" which attaches the vagina high in the pelvis 
to the uterosacral ligaments. Other procedures which attach the vagina to 
the anterior abdominal wall have been devised by Brady® and Ward,® using 
silk sutures and ox fascia lata. M'.ore recently, an abdominal operation has 
been employed whei-ein strips of rectus fascia have been attached to the vaginal 
stump which rcinvert the vagina. Satisfactory results have been reported. 


Summary 

Sixteen cases of vaginal prolapse following .subtotal abdominal hysterectomy 
were studied. Prolapse of the cervical stump occurred within from less than 
one year of 16 years following the hysterectomy. No eases were observed fol- 
lowing total abdominal or vaginal hysterectomy. 

The treatment in 14 cases consisted of : a vaginal plastic procedure in 8 
oDses; colpocleisis in 4 cases; and 2 cases were treated by weai'ing a pe.ssary._ 

A study of the anatomy and mechanics of uterine and vaginal support and 
also clinical observation demonstrate that removal of the cervix with the fundus 
of the uterus does not predispose to prolapse of the vagina. 

When uterine descensus is present at the time of hysterectomy, vaginal 
removal of the uterus and repair of the hernial defect will prevent subsequent 
prolapse of the vagina. 
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TREATMENT OF URINARY TRACT INFECTIONS WITH SULFA- 
THALIDINE (PHTHALYLSULFATHIAZOLE)<''t 

C. Gordox Johxsox, F.A.C.S., Lkk H. Lorkxzfcx, ILD., axd 
Ruth V. Mayxe, New Oheeaxs, La. 

{From 1hr. Deportment of Ohstetrie.i ami Gyneeolofjy, Tnlane Unirersity of Lonisiana, School 
of Medicine, and the Charity Hospital of Louisiana at New Orleans) 

T HL trealinenl oi; tiviiiavy iTacI, iiiicction.s lias always been a inattcr of some 
concern. Tins is evidenced by Ihc mulliplicity of methods: acidification, 
alkalinization, urinary antisejilics, .sulfonamides, and antibiotics. With the de- 
velopment of specific drugs, it was hoped that the treatment would no longer be 
a problem. This is quite tnie in the great majority of uncomplicated acute 
infections. Cook has stated that 90 per cent of such cases can be cured with one 
oi. the sulfonamides.’ Penicillin has been of con.siderable help in complicated 
case.s where most sulfonamides cannot be u.sed safely because of toxicity or sensi- 
tivity. However, this antibiotic has failed to be of value in infections cau.sed by 
the colon-typhoid group of oi'ganisms. 8lre])tomycin has a supposed specific 
action on these organisms. However, it is contraindicated in pi-cgnancy because 
of the possible in,iury to auditory and ve.stibular nerves.* There are some uri- 
nary infections that do not respond, and others that have a tendency to recur. 

It is the urinary tract infections caused by Each, coli that aroused our s]ie- 
eial intere.st. IMany acute infections with this organism respond to sulfadiazine 
or .sulfathiazole, but the chronic eases often are not affected. In complicated 
ca.ses occurring during pregnancy or post operatively, one must use the.se drugs 
Avitb considerable caution. Thus it is necessary to find a compound which will 
cure urinary infections of ICach. coli in both acute and chronic cases and which 
will be .sufficiently nontoxie to allow its u.se in cases with complications such as 
impaired i-enal function, severe anemias, jn-egnaney, etc. 


With this in mind, Everett and his co-woiicer.s'’ studied the use of sulfasuxi- 
dine in such eases and found it to be of eonsidei-able value. This drug had been 
used in gastrointestinal surgery to reduce the Each, coli content of the bowel. 
It was found by Poth and his collaborator.s''’ at Johns Hopkins University that 
onlv 5 per cent of the drug was excreted in the mine. Blood levels were never 
more than 1.5 mg. per cent of sulfathiazole and 2 mg. per cent of sitccinyl.sulfa- 
thiazole (suifasuxidine). Becau.se of its scanty absorption and low toxicity, 
sulfasuxidine is well tolerated even in complicated cases. However, Poth,-’ Clay 
and Piekrell and John.son' ivporiecl several unfavorable reactions, one of wliicli 
was a case of fatal agranulocytosis. Most of the reactions wci-e said to be due 
0 1 sensHivitv or idfosvncrasy to .sulfathiazole. Everett’ stated that Ins chief 
objection to the drug was its expense due to the large dosage rer|mrcd. 

SuK«thamiinc u.o.l in this .^tuUy ai,,! fun.l.« for this .«tu,ly were HUpplie.l by Shon- & 

before the Centrnl A.=.«oeintion of Ob-tetrici.-u..s an.i GynecoIoKl.<-:t.<« in EonlHvllIe. 
Kv.. on Oct. 2.'). VM~. 


300 


Volume 56 
Number I 


P.KOLAPSE OF VAGINA 


159 


prolai)seil vagina in its elevated position. Dr. llickel lias indicated the similarity of the place- 
ment of the fixation suture to the one usually used to close the outer corners of the incision 
for vaginal hysterectomy. Ho has also stressed the need for adequate posterior repair as a 
most important part of this procedure. 

The vast majoritj" of all of the patients upon whom I have operated for procidentia, 
and especially those in whom recurrences have happened or who have come to me for sec- 
ondarj- repair, have been fat women, manj' of them with an abnormal bacterial flora in the 
vagina. It seems to me these factors are just as important as they have been proved in 
breakdown of the abdominal scar. iMany of my best results in secondary repair have been 
in those patients in whom weight reduction, improvement in resistance, and curing infection 
in the vagina have preceded the operation; my poorest re.sults when they have not been cor- 
rected. I believe the cervical stump can usually be safely and completely removed and should 
be on account of the risk of stump carcinoma. 

DE. PAUL FLETCHEE, >St. Louis, ]\ro. — We have .«een seven cases of complete pro- 
lapse of the vagina in seven years. In two of these the cervix was present, in the others 
removal had been complete. In each case the original operation had been done by some one 
other than a trained gjmecologist.. ’ In all of our eases, previous attempts had been made to 
repair the prolapse. 

I would like to ask Ur. Bickel in how many of his cases a previous attempt had been 
made to correct the prolapse. 

DE. BICKEL (Closing). — In two of the reported cases, unsuccessful attempts at repair 
had previously been made; both were cases of complete vaginal prolapse. Those cases might 
have been suitable for Dr. Fletcher’s operation. It is unlikely that any of the eases reported 
had episiotomy and repair at the time of their deliveries. 

I mentioned passing a suture through the periosteum. This is usually attempted but 
not always accomplished and is not essential. But in attempting to pass the suture through 
the periosteum, one does necessarily include the strong fascial structures lateral to the urethra 
which play an important part in the supporting mechanism. 
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other twenty cases had various other bacterial invaders. The types of cases 
with Esch. coli infections, along with the iiinnediate results of treatment, are 
noted in Table T. 


Tablk T. T^vkktv-.Skvkk Case.s With Uiuxauy Ikkectiox.s of Escn. Cou 
Tkkated 'With f^oLrATiiAT.HJixE 




1 



1 

IMMEDIATE JlESULTS 
AFTER TREATJIEXT 

CASKS ASSO- 

1 PYELiriS j 

1 CYSTITIS 1 


! SA'.Mr, 

BACT. 

CIATKB avith 

[ ACUTE 

j CHUOXIC 1 

ACUTE 

! CHKOXIC 1 

TOTAL 1 

ci;i:b 

CURE 

Pregnancy 

2 

i 

9 

0 

3.5 

IH 

32 

Gynecological 

Conditions 

0 

0 

8 

4 

32 

14 

34 

'J’otal 

2 

4 

17 

4 

27 

27 

2G 


The majority of the eases were treated "with snlfathalidine for one to two 
ivmeks. However, since five persons did not return as directed, more drug 
was given because of the interruption of treatment. Four of the latter had 
three weeks’ treatment and the fifth, four weeks. The routine of treatment 
was 6 Gm. pei* day, divided into 6 equal doses every four hours, for the time 
of hospitalization (approximately one week), and 4 Gm. daily for the easuing 
time. Eight eases, t-wo of which had clironic infections, Avere treated with 2 
or 3 Gm. daily. There was no difference in the response of this latter group 
and that of the group treated with a larger amount of drug. 

No patient received more than 6 Gm. daily, or approximately 0.1 Gm, per 
kilogram of body weight. The total amount of drug given to each patient 
varied from 27 to 86 Gm. ; hoAvever, most of the patients received 42 to 72 Gm.. 
or an average of .63 Gm. This compares very favorably with the amount of 
suceinylsulfathiazole neee,ssary to obtain comparable re, suits, Everett used 
0.25 Gm. of suceinylsulfathiazole per kilogram per day for one AVeek and 
another 0.125 Gm. per kilogram for one to tAvo additional Aveeks. For a person 
of 60 kg., this is probably a total do.sage of 157 to 210 Gm. of .sulfasuxidine, or 
approximately three and one-half times the total dose of snlfathalidine. 


The first culture taken after treatment of each case of coli Avas 

negative. After treatment wan begun, negative cultures Avere obtained in 
fourteen or 50 per cent Avithin the first week, and seven or 27 per cent Avithin 
• the second Aveek,' an over-all total of 21 or 77 per cejil Avithin tAvo Aveeks or 
less Unfortunately, some of the patients Avere discharged from the hospital 
in a very short time, so that in thirteen cases or approximately 50 per cent, 
including the ahovc-mentioned .seven ov 2/ pcv'cent, the fu.st control cultuie 
was taken later than one Aveek after treatment. Also, since most of the 
natients were treated in the clinic, it Avas not practical to obtain cultures 
kher than at AA'eekly intervals. In one case, the .specimen contained Lscli. coU 
after the second week of tren1lne.it. This oceiiiTod .7U.st liefore delivery in a 
patient having ureteral Mock; however, with no additional treatment, there 
wh a negative eultnre after dcliveiy two months later After two weeks rest 
fi-orn the dnig, another patient had a reeiirrence which was cured perma- 

nentlv AAOth ten days of treatment, i c.j 77 77 

Tho-e wore four mined infections of co(i and Stop lyZococa,,. ^’''' 

inCoO ,, n 7 • 7 cured of the bacilli Avith .sulfathalidine. 

One V the "eases jf stapliTloeoeews infeetions cleared without additional Ireat- 
merand Ye other wosYred with penieillin. Tlie enteroeoce, wore eradicaled 
with niandelie acid but reinleetions oeenvred. 
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Everett advances two theories as explanation for the cure of urinary infec- 
tions by this scantily absorbed drug. Succinylsulfathiazole itself has little “in 
vitro” value. However, some of the drug hydrolyzes in the body to snecinyl 
acid and sulfathiazole or other similar comjronnds. Either this small amount of 
free or “split” drug excreted in the urine is enough to render it sterile or else 
the tissues of the urinary tract are allowed to rid themselves of infection when 
the source of contamination in the bowel is temporarily eliminated. 

Sulfathalidine (phthalylsulfathiazole), like sulfasuxidine, is a member of 
the N'*-carhoxyacyl-sulfathiazole famil 3 ^ It has also been found to act in vivo 
in a manner similar to sulfasuxidine. About 90 to 95 per cent of the drug 
remains in the gastrointestinal tract. Poth and Ross® found that in a dog 
receiving 0.5 Gm. per kilogram per day, the bacterial cohnt fell from 10,000,000 
to less than 10 per Gm. of wet stool in six days. As indicated bj’" the alteration 
of the eoliform flora in the bowel of man, phthalylsulfathiazole, in half the dos- 
age, is as effective as succinylsulfathiazole.® Poth also found that the maximum 
concentration of the conjugated drug (phthalylsulfathiazole) in the blood, with 
a dose of 1.0 Gin. per kilogram of body weight per day, has not exceeded 3.3 
mg. per cent. Streicher’® has found that, irrespective of the dose, the concen- 
tration of sulfathalidine in the blood stream of human beings ranges from 0.5 to 
1.5 mg. per cent. Poth and Ro.ss® report that approximately 5 per cent of the 
orally administered therapeutic dose is excreted in the urine. Crystals have not 
, been observed following oral administration of the drug. This is due to the fact 
that the free form is not excreted in large quantities and because the conjugated 
drug forms soluble salts even at a pH of 5.6. Thus it may be seen that high 
bacteriostatic concentrations are readily produced and maintained within the 
bowel, that blood levels are clinically insignificant, and that drug crystalluria or 
renal obstruction has not been observed. 

Poth and Ross® reported that no toxic reactions had been demonstrated in 
dogs receiving oral doses of the drug. Intravenous injections caused vomiting 
at first but did not occur on further injections. There have been few toxic 
reactions seen in human beings. The same authors® reported headache, nausea 
without vomiting, and fever in one woman who had developed the same reaction 
to sulfasrixidine. She was obviously sensitive to sulfonamides. These workers 
warn that as more persons receive the drug, it can be exi^ected that more toxic 
manifestations will be seen ; however, such reactions will be relatively infrequent. 

Methods and Results of Study 

The patients repoi’ted herein were those having a urinary infection as a 
complication of some gynecologic surgical procedure or of pregnancy. The 
diagnosis, initially made from signs and symptoms and by microscopic exami- 
nation of a eatheterized specimen of urine, was confirmed by culture. 

The first culture was made befoi-e therapy was begun. In most cases, 
cultures were repeated at the end of the first week’s treatment and .subse- 
quently everj’- week until negative. Additional cultures were made every 
second week for several months. 

Cultures were managed as follows: After centrifugation of the specimen, 
the sediment was streaked on a heart infusion agar with 1 ])er cent filtered 
lactose and an indicator of bromthymol blue. For the growth of anaorobe.s, 
parti culaidy streptococci, two loo])fuls of sediment were inoculated into )*e- 
cently heated thioglycollate broth Avith methylene blue indicator. All organ- 
isms which grew during incubation of tliese media at 37 degrees for tAvo days 
Avere identified. 

There AA^ere a total of 47 cases treated A\'ith sulfathalidine. Each, coli Avas 
the orgnni.sm im'oh'ed in 27 cases. Four of these had mixed infections. The 
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TaBI.K 111. EltINARY InKKCTIONK WlTH OjtCANISMR OTJJIvIt TJIAX ESCH. COU 


OUGAXISM 

1 TYIT. OF l.N'FKCTIOXS 

ACl’TE 1 

1 CHKO.XIC 

1 xo. 

1 CASES 

! RY.MF. 1 
i CUItE.S 

HACT. 

COKES 

NO. 

CASES 

.SY-MF. 

onr.ES 

KACT. 

CUKES 

Ktaplij'lococcu.s 


a 

5 




Streptococcus 


3 

2 




Aerohacter aeroycneit 

1 

] 

1 

4 

f) 

0 

Alkaligcne.s 




2 

2 

0 

Mixed 

4 

4 

3 

1 

T 

1 

Total 

1.3 

1.3 

11 

7 

3 

1 


Tlie acute eases due to stapliyloeocci or streptococci were cured of their 
infection l)ut the chronic ones were not. There was a striking failure of the 
drug to influence the condition in cases infected witli Aerohacter acrogcne.j and 
AUi-alujancs fecalis. Tliis was also noted by Everett in-liis work on sulfasuxidine. 
Nevertheless, all eases except four which were infected with A. aerogenes im- 
proved symptomatically. 

As a control of the drug, seven cases of Baclu coli and seven other infections 
were treated with sulfadiazine. Tlie sulfadiazine was given only while the 
patients were at the hospital -, so treatment varied from three to fourteen days. 
All cases of colon infections wei'c acute and were cured. Of the other infections, 
two acute cases of sta]fliylocoecus and streptococcus were cured, one paracolon 
pyelitis was cured temporarily, Imt four cases of A. aerogenes or Aik. fccalia 
were not cleared of their infections. Three of these failures were improved 
sjTnptomatieally, however. 

None of the patients showed evidence of toxicity or reaction from the sul- 
fathalidine. One patient had been given four weeks’ continuous treatment Artth 
sulfathalidine in a test of the value of the dmg against enterococcus infection. 
After a month’s rest, .she was given another two weeks’ treatment. There was 
no sign or s3Tnptom of toxicity with this long ti’catment. Another ca.se had had 
the left kidnev removed and now had pyelitis of the right kidney. _Thp person 
received treatment for thirteen davs when .she began to vomit following ingestion 
of the medicine. She was later treated for seven days without any untoward 
reaction. It was very questionable that the medication was the cause of her 

nausea. 

Discussion 


Most uncomplicated, acute, urinarj' tract infections can be controlled by 
Use of the sulfonamides. However, chronic cases, especially those due to E.hcIi. 
coU often resist all forms of therapy. With sulfathalidine, we have been able 
to cure both acute and chronic urinary tract infeelions due to colon organism. 
Even where there was a mixture of organisms, the colon bacilli were eradicated. 
The effectiveness of the dmg is made evident by the short time necessary to 

“Srot" .rar:rt„“.,e c.- 

urinain tract infection acute staphylococcal cystitis and 

two oVlhref" acute str;ploeoceal cystitis were cured symptomaiically 
andbactcriologically noth sulfathalidine. 
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Table II shows the number of cases Avhieh were observed for varied periods. 
It may be seen that eight cases, followed for two months, and fourteen cases, 
followed for three months to one year after the time of treatment, Avere cured 
symptomatically and baeteriologieally. 


Table II. Tijie Cases AA''ere Followed After Treatment 


TIME 

BACTERIOLOGIC 

AND 

SYMPTOMATIC 

CURES 

INCOMPLETE 

TREATMENT 

REINFECTIONS 

2 months 

8 



3 months 

3 

- 

1 

4 months 

2 

1 


5 months 

2 



6 months 

4 



7 months 

1 

. 


8 months 

1 



1 year 

1 



Immediate cure but no follow-up 




after treatment 

3 



Total 

25 

1 

1 


There AA^as only one case of reinfection Avith Esch. coli. This appeared three 
months after the original treatment. HoAvcA'er, there Avere four cases of rein- 
fections AAdth other organisms after the Esch. coli Avas eliminated. Three of 
these AA’-cre Aerohacter aerogenes and one AA'as Alkaligenes fecalis. 

Case Reports 

Mrs. F. L., aged 24 j'ears. Tins patient deA’eloped acute cystitis after an abdominal 
hysterectomy in December, 1944. Slie was known to have a right ureteral stricture and was 
under the care of a urologist prior to surgery. Cultures taken in the hospital were positive 
for Esch. coli. Tlie patient was known to be quite sensitive to sulfathiazole and was given 
sulfacetamide with poor results. Mandelic acid was also tried but not successfully. On Jan. 
3, 1945, she was given 2 Gm. sulfathalidine for the first dose, and 2 Gm. daily thereafter for 
fourteen days. On January 9th, six days later, the urine was free from pus cells, and the 
patient was symptomatically cured. No further trouble took place. Subsequent urine cultures 
were negative for Esch. coli. 

Miss B. F., aged 40 years. This patient had a chronic pyelo-cystitis, which began in 
October, 194p. Cultures were positive for Esch. coli at this time. The patient was treated by 
a urologist in October and November, 1945, with sulfacetamide, but with poor results. In 
January and Februaiy, 1946, she had severe right kidney pain and was treated with penicillin, 
but the urine continued to contain pus and Esch. coli organisms. In March, 1946, the urine 
showed many pns cells and the pain in the right kidney region returned. In April, 1946, when 
there was a recurrence of pain and ijositivc cultures, the patient was put on mandelic acid by 
the urologist, but again the results of treatnvent were poor. On Dec. 16, 1946, the patient had 
another recurrence of kidney infection with a positive culture for Esch. coli. At this time 
she was put on sulfathalidine, 2 Gm. immediatelj’ and 2 Gm. daily for fourteen days. On 
December 19th, three days later, symptoms were much improved and there was a marked 
decrease in the number of pus cells in the urine. On December 23rd, there were very few 
pus cells, and on February 13th, the urine culture was sterile. It was sterile also on hlarch 
6, 1947. Since the recrudescence in December, 1946, there has been no return of symptoms. 
The last urine culture on August 6th, eight months after treatment, was negative. 

It has been mentioned that 20 other cases of A-arious types of infections AA'ere 
treated. The same routine of treatment aa^s used for these as for the patients 
haA’iiAg Esch. coli infections. Table III sIioaa’s the results of treatment of these 
cases. 
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7. fSulfatlialidinc can be used where other sulfonamides Avould be con- 
traindicated because of its poor absorption and low toxicity. This is especially 
true in i^i’cgnancies complicated by impaii-ed kidney function or severe anemia. 

8. The dosage necessaiy to bring about a cure was 0.1 Gm. per kilogram 
of body weight daily for an average of tw'o Aveeks. Eight eases Avere given 0.05 
6m. per kilo. 

9. Due to the Ioav dosage required, Ihe cost of the drug does not make its 

■ use prohibitiA'e in the Ioav income group. 

10. Its mode of action is most probably similar to that advanced by Everett 
and his co-Avorkers for sulfasuxidine. 
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SULFATHALIDINE FOK UETNAFY TEACT INFECTIONS 

It was also noted that, like snllasuxidine, the drug had little effect on 
urinary tract infections due to Aerohacler acrofjenes and Alkalujencs fecalis. 

We agree ndth Everett that the most probable mode of action of both sul- 
fasuxidine and sulfathalidine is twofold. The elimination of. the foci of infec- 
tion in the bowel apparently gives the urinary tract tissues time to combat tlie 
infection through their own resistance; moreover, the “beneficial effect exerted 
on the intestinal tract may decrease the avenues of escape of organisms into the 
blood stream or lyra]3hatic channels through which they may have been reaching 
the urinary tract.” We also feel, however, that there is some definite sensitivity 
of Escli. coU organisms to this particular type of sulfonamide or to its products 
in the body. 

As in the case of sulfasuxidine, the lack of toxicity of sulfathalidine is a 
factor which allows treatment in conditions such as impaired renal function and 
severe anemias. These conditions arc often found during ]n’cgnancy, and 
ordinary .sulfonamides would be contraindicated. 

With sulfathalidine there was not the objection of high cost of the drug 
due to large amounts required, as found by Everett. Whereas he found it 
necessary to use an average of 0.25 Om. of sulfasuxidine per kilogram daily for 
one week and half this amount daily for a second week, we were able to aecom- 
])lish similar results with an average dose of 0.1 Gm. thalidine per kilogram 
daily for one to two weeks. In eight cases, a smaller dose, 0.05 Gm. per kilogram, 
was used vith excellent results. 

As is expected with acute infections, average doses of sulfadiazine gave 
good results in seven cases of acute cystitis caused by ErcIi. coli. However, 
four eases of A. aerogcncs and Aik. fecalis infections failed to respond to this 
drag. 

Streptomycin has been reported as being efficacious for Esch. coli, but 
there have also been i-eports of auditory and vestibular nerve injuries from this 
antibiotic. Therefore, we would be hesitant to use streptomycin during preg- 
nancy and recommend sulfathalidine as the therapeutic agent of choice. 

Summary and Conclusions 

1. We have used phthalylsulfathiazole .successfully in the treatment of 
acute and chronic urinary tract infections due to Esch. coli. 

2. Chronic cases of Esch. coli that were resistant to other sulfonamides, 
penicillin, and mandelic acid Avere cured bacteriologieally Avith sulfathalidine. 

3. TAventy-six out of tAA^ent^’^-scA’^en cases of Esch. coli infections Avere cured 
symptomatically and bacteriologieally. 

4. NegatiA^e cultures Avere obtained in 50 per cent of the cases in one Aveek 
or less and in 77 per cent in tAvo Aveeks or less. 

5. The first culture taken after treatment (AAdiich, in tAvelve cases, Avas 
after the fii'st Aveek) A\^as negatwe in all cases. 

6. Sulfathalidine did not seem to have any effect on ey.stitis caused by 
Aerohficter aerogenes or Alkali genes fecalis. It did liaA’c some effect on urinary 
tract infections caused by staphyloeoeei and streptococci. 
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The increment between 280 and 300 days is about 130 gjwns. Thus it woidd 
seem that idaccnla size is more signiheanl in dctcrnuihiig the size of the baby 
tlian IS jmstmajurity of sojnc tliree weeks’ duration in the j)roportion of about 


.7 to 1. 



Even more striking is tlie fact that in tlie priiniparas, eight jjatienls wiio.se 
pregnancy exceeded 295 days and wlio.se placentas weigiied 400 grams or less 
had infants not exceeding 3,000 grams in weiglit. On the other hand, in nine 
patients with a pregnancy of 264 days or Je.s.s and with placentas weighing 700 
grams or more the avernye weight of the iiaiiy was 3,560 grams. 

From the foregoing, it is quite ajijiarent that if an infant i.s to he oversize 
at Ml term, it will have acquired most of that exce,s.sive size by about the two 
hundred sixtieth day of the pregnancy. It i.s, tlieietoie, impoitant in those 
patients where the size of the infant may be a complication to recognize that 
large size earlv. On the other hand, if the infant is large at full term, its 
further increment in size thereafter will he so little that it will make no real 



POSTMATURITY- 


L. A. Calkins, j\LD., Pu.D., Kansas City, Kan. 

(From Ihe Kan.tas Univermty Medical Center) 

M any years ago. Dr. Eudolpli Holmes staled tliat there Avas no problem 
in po.stmaturily. Textbooks continue to suggest, however, that labor 
may be more difficult in patients going well past their due date by virtue of 
the increased size of the baby and the lessened possibility of molding of the more 
ossified head. Williams and others have, however, consistently advised against 
induction of labor in order to avoid these possible difficulties. 

As far as we have been able to determine from the literature, no one has ever 
accurately proved that postmaturc babies are larger, and if so, by how much. 
Nor has anyone actually determined, except in isolated ease reports, that the 
postraature heads are less well molded in the birth process. 

In a recent rather eareful study of the size of placentas at the various stages 
of pregnancy and the correlation of placenta size with infant size, some very 
interesting data were developed. It was found that the growth curve for both 
placentas and babies follows the general form of the elongated S so charac- 
teristic of all mammalian growth. Increase in size continues throughout the 
pregnancy, but contrary to the impression given by the Hasse formula and 
other estimates of growth (except the Scammon-Calkins formula), this growth 
is not at a uniform rate. In the case of the placenta weight and the babj'' weight, 
growth is rapid up to about the two hundred sixtieth day. It is much less rapid 
from the two hundred sixtieth to the Dvo hundi-ed eightieth day, and the in- 
crement after full term is reached is very small (Figs. 1 and 2). 

If one divides the material into three groups, according to whether the 
placenta weighs less than 500 grams at the time the baby is born (wet weights), 
from 500 to 695 grams, or 700 grams and above, some very interesting results 
are obtained. The average weight of primiparous babies with small placentas 
at full term (270 to 289 days) is 2,810 grams. With placentas between 500 and 
695 grams, the baby weight is 3,295 grams; with large placentas it is 3,675 
grams. Thus the span between small and large placentas is on- the average 865 
grams. Compared with this, the increment between 280 days and 300 days is 
only 120 grams or less. Similar figures for multiparas are as follows : 


PLACENTA SIZE 
Under 500 grains 
500 to 695 grams 
700 grams and over 


DAYS GESTATION 

270 to 289 
270 to 289 
270 to 289 


SIZE OF BABY 

2875 grams 
3310 grams 
3795 grams 


Here the difference in baby size between small and large placentas is 920 grams. 


‘Read before the Central Association of Obstetricians and Gynecologists, Oct. 23, 1947, 
Louisville, Ky. , 
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I, along witli many, many ollier.s, Imve ])cen guilty iii the past of using low 
forceps much more commonly willi the large bahies than with the small because 
it Avas felt that the second stage “would be p7’olongcd,“ Unduly prolonged 
second stage Avill occur in Ihe presence of a large baby and poor pains, but only 
in 5 per cent or less of patients Avho arc not top heavily medicated, and thus 
cannot be offered as a reason for doing foi-ceps deliveries on 50 per cent or more 
of all primiparas, more than half of whose balncs Avill be small. 

There is no doubt that ossification is going forward in the lattei' part of 
pregnancy and that this process continues after delivery, llather extensive 
studies of the closure rate of both sutui-e lines and fontanels throughout the 
period of infancy and early childhood arc now available. Obviou.sly a baby 
born as much as Uvo months po.stmaturely would have some definite increase in 
the rigidity of its cranial vault. In this present series of 6,000 ca.ses, there 
was only one patient Avhose pregnancy exceeded 316 days, and the vast ma.iority 
of the “postmature” group were deliA'cred at the end of 305 days or less. Thus 
the problem is one of two or three weeks’ postmaturity, not one of two or three 
months. In this two or three weeks the amount of increased ossification is cer- 
tainly negligible so far as creating a jii'oblem for the average patient. 

It Avould seem safe to agree with Dr. Rudolph Holmes that there is no post- 
maturity problem. 

Discussion 


Dlt. GEORGE KAMPERMAN, Detroit, ilich. — TIii.s prc.sentation on postrnaturity lias 
not in any way changed iny conception or reasoning on the problem, for my attitude toward 
this que.stion quite corre.sponds with that of the c.s.«aj'ist. "V 

Dr. Calkins begins his prc.sentation with an assertion by Rudolph Holmes and ciid.s it 
with an endorsement of that same opinion. In his di.scussion he presents research data to 
uphold the contention that the size of a baby depend.s on the size of the'phacenta, rather than 
on a short period of postmaturity. , 

lily recent encounter with the postmaturity que.stion has been as an executive in a very 
active obstetric division. As .such it was always my attitude to watch over the type of ob- 
stetrics practiced and especially to try to throw influence against any too radical type of 
procedure. I was imprc.ssed by the fact that cases of postrnaturity caused no worry and 
presented no problem to most of the staff member.s. It seemed that the indication to induce 
labor in cases of delayed labor was present in the practice of only a couple of men. It seemed 
strange that this should occur thus, and I often wondered whether so-called postrnaturity 
wa.s not a .state of mind of the ob.stetrician rather than an actual occurrence. 

This problem came to a head somewhat during World War 11 when scarcity of hospital 
beds resulted in a rule that the hospital could furnish no bods for patients who were not actu- 
ally in labor unless some recognized complication existed. This at once put an end to the in- 
duction of labor for postrnaturity, much to the relief of the entire statT and e.specially to those 
who had been accustomed to inducing labor for this indication. One does not need a great 
experience with attempted induction in cases of postrnaturity to learn soon that it is much 
easier and «impler to allow patients to go into labor spontaneou.sly than to induce labor and 
have to be on call rather closely during the period of induction~at times quite a prolonged 


period 


We might a«k the que.stion, H there such a condition as po.>^tinaturity7 Obstetric litci- 
aturo is rather deficient in di.scussions on this .subject. It probably means that in mo.st clinics 


J 
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difference in the course of tlie subsequent labor. The obvious disadvantages of 
inducing labor in the presence of an unpre])ared cervix cannot possibly be justi- 
fied on the basis of this small increment in the postmature baby. 



We have pointed ont in a previous piiblication that the first stage of lalmr 
is no longer with large babies than it is with small ones. We have also pointed 
out that the second stage of labor in primii)aras is slightlj'" longer (bj- about six 
minutes on the average) where the baby is large. More recent, and as yet un- 
published studies, would indicate that this small difference is physiologic rather 
than antomic in nature. It seems that the labor pains in the second stage have a 
tendency to be poorer with the large babies. Perhaps this is just as well. The 
additional six minutes (and the two or three extra labor pains involved) may 
produce less trauma to the birth canal and less frequent injury to the child. 
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3)11. JAC03i L. 333JB1S, Clcvcluiul, Ohio. — ^3ii cojitriidictioii to 3)r. Ilolme.s, there is 
sueli a thing as postiiiiUurity. 1 want fo report the case o£ a woman, aged 37 years, wlio 
Iiad two children aged 7 and (i yeans. On April 34, 3940, I performed a dilatation and 
curettage, pcrineorrhaj)liy, and hcniorrhoidcctoniy on this patient. Three months later she 
had an attack of aj)pendicitis which cleared njt, I next saw licr on Jan. 22, 3947, Her la.st 
menstrual period had occurred on December 9, and examination showed the uterus three 
lingers above the pubis. Her expected due date was Sept. 10, 3947. The patient reported to 
me regularly. At the time of her due date I did not want to aggravate the appendicitis by 
. giving castor oil, so I let lior continue. On October 14: she went into spontaneous labor and 
had a baby of moderate size; the cord was small and very thin and almost pulseless, and the 
skin was peeling from the hand.s, head, and body. The baby cried .spontaneoii.sly but weakly. 
It was apatlietic for several daj’s. Since then the .«kin has healed completely; lie takes his 
nourishment well and lias gained in weight. However, the mu.scles of the arms and legs are 
weak and the pediatrician states that the infant has symptoms suggesting myasthenia gravi.s. 
I am quite sure this is a case of postmatnrity for the records. 

DR. CHARIjES galloway, Evanston, 111. — I would like to ask the e.^sayist a ques- 
tion because I do not know the answer and maybe some of the others do not know it either. 
What about death and overdue babies? What about rthe patient who goes three or four weeks 
beyond the calculated due date and then one day shows up without fetal heart tones, or goes 
into labor and the baby dies during labor without any cause that one can find? Does that 
condition exist? 

DR. GALKINS (Olo.sing). — I always forget to give certain points in my pre,«entations. 
These 6,000 patients included in this .series were in a sense selected patients in that the whole 
series comprised something like 9,000 cases, and in 3,000 the histories of the last menstrual 
period were not considered sufficiently accurate. Those were, therefore, thrown out. Wc 
thought tho histories in these 6,000 cases could be depended upon as being reasonably ac- 
curate and that any individual inaccuracies would be or'crcomc by the fact that part of them 
\(’ould be in one direction and part in the other and would be compensatory. I am well aware 
of the fact that menstrual histories cannot be depended upon, but I am also quite certain 
that in some of the patients they can be depended upon. In a good many of these particular 
patients we know the histories arc accurate because we saw the patients in the first month or 
six weeks of pregnancy and know there could he no serious inaccuracy. 

Dr. Galloway has raised a question. I do not think any of us know the complete answer. 
We have seen this type of thing and there wa.s one such baby in this series. However, during 
that same period of time we had six or eight similar stillborn babies in women delivered 
at full term or before full term. Dr. Galloway described a situation in which he cannot ac- 
curately ascertain tho cause of fetal death, and we have had several similar patients in which 
this occurs in the premature group. 

Dr. Kamperman made reference to the fact that the baby may get smaller if it gets 
sufficientlj' postrnature. Tliat seems hardly likely and docs not obey any of the rules of growth. 
We noted in this series that postrnaturity was much more frequent when the placenta was 
small and mucli less frequent when the placenta was large. It would, therefore, naturally 
follow that if one .should get the weights and pay no attention to the placenta, lie would get 
a large percentage of small babies in the postniaturc group and would tliereby have llie averaqe 
postraature baby’s weight reduced. 
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the ijroblem is not consiciered iinpovtant enough to deserve much study. Kathbun, in 1943, 
discussed file problem as it occurred in the Boston Lying-in Ho.spital. He classes as post- 
mature those pregnancies where labor docs not occur before 295 days after the first day of 
the last menses. This allows 15 days beyond what is usually considered the estimated date of 
delivery. In his 250 cases the statistics do seem to show a somewhat larger baby if the preg- 
nancy goes overtime, a slight lengthening of labor, and a slight increase of interference neces- 
sary in delivery, especially of the more major types of interference. Analyses showed no in- 
creased fetal mortality that could be accredited to postmaturity. There was no increase 
in intrauterine fetal deaths. Masters and Clayton, reporting from England, revealed that in 
cases of postmaturity there was no more excessive calcification or degeneration of the pla- 
centa than in normal mature cases. They found nothing in placental study to lead one to 
think that intrauterine death had any relationship to postinaturity. 

We might infer from Eathbun’s report that there is such a condition as postmaturity. 
However, the series is small. What is lacking in the literature is a reported series large enough 
to give conclusive and convincing deductions. We have all seen so-called overdue patients 
with large babies but also some with small babies, and both observations hold true for patients 
not overdue. 

But even though one might admit that postmaturity is occasionally genuine, yet it seems 
doubtful that it ever presents much of a problem. 

Strangely enough, statistics seem to show that if a babj- goes postmature beyond twenty 
days it begins to lose weight. So then if we estimate that prematurity does not exist until 
the pregnancy goes 15 days beyond the estimated date and then if the baby will begin to de- 
crease in weight five days later, there should be little worry about excessive gain in the 
baby’s weight. Statistically the longer postmaturity continues after twenty days, the smaller 
will bo the baby. Furthermore, the baby’s gain in weight, if it does occur, is mostly a gain 
in weight of soft tissues, and unless this is extremely excessive, it hardly seems it could 
cause much dystocia. 

In conclusion we might say that although occasionally pregnancies seeip to go over- 
time, this rarely produces a serious problem and rarely warrants drastic measures. Indi- 
vidualization should bo the keynote and then only an occasional case will present a problem. 
Patients should bo taught that postmaturity is rarely a problem and their anxious demands 
for induction of labor should be met with rea.ssuring reasoning. 

DE. P. B. EUSSELL, Memphis, Tenn. — I think one factor which is sometimes over- 
looked by the practitioner as well as by some of us who are specialists is the question of when 
quickening occurs. Sometimes this has bearing upon the medicolegal aspect of a contested 
paternity case. I feel the patient should retuim once a week from the estimated sixteenth 
week until the physician can hear the foal heart tones, or fetal movements, and then a date 
for the confinement can be estimated at this time. Menstrual history is very unreliable in 
many cases. I think too many of us take the first day of the last menstrual period and 
then estimate the confinement from this date. 

DE. EUDOLPH W. HOLMES, Charlottesville, Va. — It is a popular mot that women’s 
first babies are often prematurely born, though the infants are of average weight and lustiness, 
for gossipy women will reckon from the marriage day. The literature is filled with spurious 
contributions on postmaturity, and I know that many practitioners have them galore, but I 
never have seen an authenticated case. If we imagine prolongation of pregnancy is possible, 
the vitally important criteria must all be indubitably evaluated — the date of the last men- 
struation, the date of conception, the progressive rate of uterine growth, the time of percep- 
tion of fetal movements by the mother, corroborated by the physician, and the day of' elicita- 
tion of tlie fetal lieart beats (and this means an almost daily auscultation during the range 
when conductivity will servo its purpo.se). All these factors are subject to evident errors. In 
ray opinion postmaturitj- is a figment of the imagination. 
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Tliore is probably no phase of infcelion as generally misunderstood as post- 
abortal sepsis. An understanding of the process of inflammation as it perlains 
to the special problems of infected and noninfected incomplete abortion aids 
considerably in the intelligent liandling of thc.sc cases. Tliere is often a tox- 
emia produced by the ab.sorption of toxins I’csulting from necrosis of retained 
placental fragments. Any of the infecting organisms, singly or in combination, 
may be found in the postabortal uterus in all cases after the first 24 hours.’-' 


Fundamentally, there are t-wo general types of infection involved in in- 
complete abortion: the noninvasive and the invasive infections.’ The non- 
inva.sive infections are nsually limited to the mucosal .surface and are produced 
preclominately by the saprophytic group of bacterial organisms. The pyogenic 
cocci constitute the group re.sponsil)le for the invasive type of infection.’" 

The early activities of the saprophytic organisms are lai’gely limited to 
necrotic ti.ssue, and the toxemia accompanying .such infections is due to the 
ab.sorption of degradation products resulting from chemical changes and bac- 
terial aetmty in the necrotic ti.ssue renniants.’® The anaerobic streptococci 
group is made up of a large number of .strains and is probablj’^ more than an 
occasional constituent of the normal vaginal fioi'a.’""^® These organisms find 
conditions favorable to them in the necrotic tissue of the incompletely evacuated 
uterus,^’ are responsible for many of the toxic symptoms,-^ and are frequently 
associated -with the occurrence of suppurative thrombophlebitis in the pelvic 
veins.^®’ 


Invasive infections differ from the noninva.sive infections principally in 
that the organisms involved spread by the Avay of tissue spaces and l^^nphaties 
in.stead of along the .surface.’-- The e.s.sential feature is an inva.sion of 

pilotbnlive leucocytic zone. It is this type of in- 

fected incomplete abortion are the beta heniolvtic streptococci.^® Consequently, 
(?dli^¥e.l’-‘Fdii’tdi]]iif|-'b?;t3^ieffiolytie streptococci have indicated 
thkttinSttrtibihh'tlli' aitF’tlii^"7iik’asive group of organisms. This 
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THE SURGICAL MANAGEMENT OF INCOMPLETE ABORTION- 

Walter S. Morse, M.D., Sc.D., P.A.C.S., Houston, Texas 

(From the Department of Obstetrics, Baylor ALedical College) 

T he abortion problem as a wliole is one of increasing importance since 
it is directly responsible for an alarmingly high maternal mortality rate. 
Of the 25,938 maternal deaths in the United States which occurred in the three- 
year period, 1939 through 1941, nineteen per cent were directly due to abortion.^ 
During 1942 there were 7,956 maternal deaths in the United States, of which 
1,384 were directly attributed to abortion. Infection was by far the leading 
cause of death in these reports.^ Although during 1944 the national maternal 
mortality rate reached a record low of. 6,369 deaths, 36 per cent were caused by 
puerperal infection.- Two-tbirds of the deaths following abortion, both in 1943 
and in 1944, were attributed to infection.- 

Less tangible is the permanent damage produced in the female generative 
tract resulting directly or indirectly from abortion. 

Management of incomplete noninfeeted or infected abortion presents one 
of the most difficult problems with which the obstetrician or gynecologist must 
deal. The treatment usually resolves itself into some modification of one of 
two methods — conservative or surgical. Briefly, the conservative method con- 
sists of supportive measures, complete bed rest and the administration of oxy- 
tocics in an attempt to influence the uterus to empty itself without instrumental 
aid.®'® In a large and representative .series of cases where conservative man- 
agement was used, the average duration of symptoms before completion of the 
abortion was four weeks and four days.'^’ ® 

The surgical method combines all the features of conservative manage- 
ment and, in addition, the uterus is emptied by instrumentation, provided the 
patient’s condition is such that she does not constitute a poor surgical and an- 
esthetic risk. Advocates of this procedure have shown that uterine involution 
is more rapid, and normal menstrual rhythm is established more quickly after 
surgical completion of the abortion, while the period of hospitalization is much 
shorter.®'^® Patients eared for in this manner show low morbidity, and mortal- 
ity rates which compare favorably with those of the more conservative man- 
agement.®’ ■ 

However, this method is not without danger, since it is difficult, if not at 
times impossible, to distinguish between infected and noninfeeted incomplete 
abortion. Due to absorption of toxic products from necrotic retained secundines, 
the so-called noninfeeted case may exhibit many clinical features resembling the 
infected case.^* The uncertainty involved in choosing the proper cases for 
surgical management constitutes a weak feature. 

‘Read before the Central Association of Obstetricians and Gynecologi.sts at Louisville, 
•Ky., on Oct. 23, 1947. 
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"svcro pre.seiit in the titei’ine cavity. All of iliis in form a lion was nsually avail- 
able within eighleen to twenty-four hours aftei" the c.ulture was taken. In 95 
cases thus examined, three wei'c found haihoring Group A heniol 3 hic .slrepto- 
eoeci. 

During the twentv-four to thirt,v-six hour peiiod of observation, an injec- 
tion of one e.c, of ob.stctric Pituitrin intramuscularby and Ergotrate, mg. 0.2 l\v 
mouth, every four houi's were administej'cd. If the patient’s oral temperature 
was greatly* elevated (100.2° P. or more) after admission, one of the sulfon- 
amide group of drugs in adequate doses Avas given orall 3 ^ Later in the series, 
Ijenicillin AA’as used either alone, or in combination Avith sulfadiazine. Ab.senee 
of achiexal invoh'ement or pelvic ab.scess formal ion Avas belicA'ed to be due to 
the liberal use of chemotherapA* and paiiicularbA' after penicillin A\'as added to 
the treatment regime. 

At the end of tAventy-four to thirty-six hours, the cervical culture and the 
Lancefield precipitin reaction results Avere reported. In the absence of Group A 
hemolj’tic streptococci in the uterine caAuty and Avith the abortion again judged 
to be incomplete as eAodenced bj’- continued \mginal bleeding and loAver ab- 
dominal cramping, the patient Avas then prepared for a curettement under an- 
esthesia. 

Prior to actual curettage, the depth of the uterine caAoty Avas carefullj^ 
mea.sured and then the cavity s.A’stematieallj' curetted Avith a large curette. It 
Avas felt that perforation Avould be le.ss likelj^ to occur AA'hen a large curette Avas 
employed. 

A series of 95 cases of incomplete abortion AA-as treated Ija' the so-called 
radical method. Patients in tin's group AA'cre not dismissed from the hospital 
ruitil the oral temperature Avas normal for 24 hours and other signs of , toxemia 
AA'ere absent for the same period. The .sooner the cases AA'ere ti’eated in this man- 
nei’, the shorter the period of morbiditA-. In this group of cases the average 
number of postoperative hospital daj's AA'as 4.0; the number of daA^s of morbidity 
aA'craged 3.1, AA'hile there Avere no deaths. 

The folloAA'ing table is included in an attempt to compare the method re- 
ported herein AA'ith cases cared for b.A* more consei’vative measures, Avherc bac- 
teriologic procedures AA'ere not emploA'cd to aid in the selection of cases. 
(Table I.) 


TABI.K T. Tnf;ATMK.N'T RK.SCLT.S COMI’Altf:iJ 


I SCKGICAT. 

Number of cases 3.5 

Average day.s in lio.spital 4.3 

Days of morbiflity 3-1 

Oases .subsequently curetted j 

Ca.ses with group A organisms 

3tortaIity 


.suiuacAi.i 

(.J. P. H.) j 

co.\'.sp:r’.VATivE2 
f.J. .S. II.) 

C’O.VSEIiVATlVEl 
(.J. P. n.) 

55 

100 

34 

5.1 

11..S 

12.3 

3.8 

7.8 

9.1 

0 

21 

IS 

Not 

Not 

Not 

determined 

determined 

determined 

(1) 

5% 

**2.I% (1) 


.'Jefferson D.avis Hospital, 
=John .Scaly Ho.spital 
* infection. 

**hemorrhagc. 


beta henio- 
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1937 and, more recently, penicillin, the national mortality percentages resulting 
from postabortal infection have lieen reduced little.’’ 

Sulfonamide inhibitors have been demonstrated in necrotic tissue.®"* The 
sulfonamide inhibitors, the most important of which is para-aminobenzoic 
acid,®®'®’ are bound up in the ti.ssue proteins and are not capable of inhibiting 
the action of the sulfonamides until released through the necrotic breakdown 
of proteins®*’®®; hence, the relative ineffectivcne.ss of the sulfonamide drugs 
in combating the saprophytic type of infection. Furthermore, the anaerobic 
streptococci are very sulfonamide®® and penicillin resistant.*® 

Eecent clinical reports*’ indicate tlmt penicillin and sulfonamides, although 
given early and in adequate amounts, were without effect in many cases of septic 
abortion. Many authoritative data indicate that there are enzymelike penicillin 
.inhibitors.*®’ *® Many of the pathogenic organisms do not produce enzymelike 
penicillin inhibitors, but are found in eomljination with secondarily invading 
organisms which do produce the inhibiting factor, thus neutralizing the bacteri- 
ostatic activity of the penicillin against the primary invading penicillin-sus- 
ceptible organisms.*®’ *® 

The production of the penicillin inhibitors is probably not the only factor 
determining bacterial resistance to ])enieillin. Accumulations of pus, dead tis- 
sue, and fibrin definitely offer mechanical interference to the diffusion and 
efficiency of penicillin.** 

Obviously, removal of the necrotic intrauterine debris is necessary to 
eliminate the source of sulfonamide inhibitor substances, and to remove the 
chemical and mechanical barriers to penicillin. In addition, removal of the 
necrotic material eliminates the favorable environment for the less invasive 
bacteria. The virulent (Group A) hemolytic streptococci tend, in their early 
stages, to spread rapidly through the tissues without causing necrosis in the 
infected area. Fortunately, in this small group, the sulfonamide drugs and anti- 
biotics produce their most striking effects.®®’ *®’ *® 

It was with this information and reasoning that the following procedure 
was developed. 

Procedure 

On admission to the hospital each ease of incomplete abortion was sub- 
.iected to the following: 

1. Examination : 

a. Temperature, pulse, respiration rates, blood pressure determination, 
and interne’s physical examination. 

b. Laboratorj^ examination of peripheral blood. 

e. Sterile, bimanual, pelvic examination to aid in determining whether 
or not the infection had extended beyond the uterus. 

2. Eemoval of loose tissue present in the vagina or cervix with sponge 

forceps. 

3. Culture taken from within the uterine cavity. 

If, from laboratory studies and clinical impression, it was deemed neces- 
saiw, a citrated blood transfusion of 350 c.c. to 500 c.c. was given and repeated 
when required. 

Culture swabs containing material from within the cer\nx were streaked on 
blood agar plates and broth culture media were inoculated. Both Avere incubated 
and the blood agar plates observed in twelve and .sixteen hours for characteristic 
minute colonies surrounded l)y a Avide zone of hemolysis. The Lancefield micro- 
precipitin method Avas used to determine Avhether or not Group A streptococci 
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Discussion 

3)E. JfUDOL/PH W. riOEIilEiS, Gliurlottesvillc, Va. — It happened to have been iny 
fortune to have been appointed cliairnnin of The Committee on Criminal Abortion of the 
Chicago Medical Society. As a result of tliis, I became an honorary coroner ’.s physician and 
deputy coroner for .some five or six years. I witnes.scd the autopsies on the majority of the 
Women who actually or putatively died from the criminal assault. I firmly believe that 
there are as many, if not more, criminal operations performed as there are near-term babies. 
A woman who glibly aclmowledges the fact may be believed; if she denies tlie origin too 
many times she is lacking in veracity. 

As my recollection goes, at least one-quarter of the women who.cJime to the postmortem 
table showed marked traumatisms of the genital tract — mostly uterine perforations, though 
cervical and vaginal injuries were frequent. Tlie lamentable picture is that at least one-half 
of these injuries' were produced by overzealous, pcrhaj)s un.^killed addicts in the use of the 
sharp ^curette or placental forceps. The pity of it is, that, no matter how conclusively it is 
revealed that the abortionist had operated, the defense lawj-er will invalidate all testimony 
by' averring the second doctor was responsible for the trauma. Eccamier introduced the 
curette in 1802. I have asserted for ycar.« that it is a physically impo.ssible feat completely 
to scrape the uterine mucosa in or out of the pregnant state; true, gross fragments of the 
decidua may' be caught and removed, but that is all. Where are the gynecologic pathologists 
and clinicians that they have not heard of the reaction zone of Jiraum! This reaction is 
merely' the inflammatory reaction which occurs in all localized infections, whether there be an 
•abscess forming or actually in exi.stonee. Wiat surgeon would open an absce.ss and then 
curette the wall ! An infected uterus is only a self-draining abscess. 


DR. P. B. EUSSELD, Memphis, Tenn. — I corroborate Dr. Holmes’ remarks about the 
rupture of the uterus. I have seen two very' good operators go completely through the 
fundus or some other part of the uterus while curetting. 

I w'ish to congratulate Dr. Morse upon his report and about his remarks concerning 
the c-xamination and making culture.®, in particular. To me this is one of the most impor- 
tant things in the consideration of a criminal abortion. Most of these patients are infected 
when they come in and it is almost unbelievable that anyone would invade the uterine cavity' 
without fir.st taking a smear and/or culture from the cervical canal, and thereby try to de- 
termine the lethal organisms. Last November I read a paper, during the Southern Medical 
Association Meeting, in which I reported 3,379 cases of abortion. In this series there were 
202 operative procedures, and 91 of the.<--e were proved not to be cases of pregnancy, based 
upon the report of the pathology- department. Eight of the patients in this series were 
curetted more than once. Some may argue, if you do not curette these patients, there is the 
pos.sibility of a chorionepithelioma developing at a later date. Out of a very large series in- 
vestigated, there was one in the 313,238 cases with this condition and she was not a case of an 
abortion, but one of premature delivery. Therefore, I refute, the argument it is better to 
curette than to risk the development of a chorionepithelioma if surgery is omitted. Too, in 
a patient with an endometritis 'and fever, one does not curettte the patient, and yet, many 
will' curette a patient with an infected abortion. I do not think it is %vise to do so, routinely. 


DE EGBERT J. CEOS, SEN, St. Louis, Mi.^souri.— As early as 3927 we have treated 
ifccted abortion by gentle removal of any retained secundines by means of a sponge forceps, 
'hi® is followed bv intrauterine douche of 3:2000 potas.sium permanganate. By culturing 
ach ca®e the anaerobic bacilli were usually found to be the source of the infection. These 
rrtients ^Wre iible to leave the hospital in five to seven days. .Some yeans ago at BVashington 
Jniver«ity we started using instillation of mercurochrome m glyccr.ne m the vagma of all 
ases in labor and found that it reduced the morbidity. -Eecently we have been using 1 per 

ent neutral acriflavine in glycerine. 
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that of extreme sepsis. If the abortion was jiiclged to be incomplete at this time^ 
a curette debridement was performed. SubseqnentJy, all three eases were 
curetted. 

These results indicate that, Avith a careful selection of cases by noAv-available 
and not too technical methods, a larger number of patients can be treated sur- 
gically for incomplete abortion, thereby appreciably reducing the mortality and 
morbidity fates and period of hospitalization. Furthermore, the sooner the 
curettement is performed after the abortion, the shorter the period of post- 
operative morlhdity and hospitalization. 
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AMEBIC VAGINITIS* 

B. Bernard Weinstein, M.D., and John C. Weed, M.D., New Orleans, La. 

(From the Department of Gynecology, Tvlanc University, School of Medicine, and Touro 
Infirnumj, and the Department of Gynecology and Obstetrics, Ochsner Clinic) 

A mebic vaginitis is a rare vaginal infection first reported in tlie United 
States in 1944 by de Riva.s.^ In 1943, Bickers,^ in a study of 200 cases of 
leacorrliea, observed that 0..'3 per cent were caused by Enckimcba histolytica 
but did not report any cases. Baeigaliipo and associates^ of Argentina reviewed 
the literature in 1942 and described one case. Since then eases have been re- 
ported by May,^ Morse and Seaton,"' Cleland“ and de Rivas.^ It is interesting 
to note that in 1928 Hegner* reported the presence of Endcnneha- nana in 
vaginal washings obtained hy Hartman in tlie course of some experiments on 
rliesus monkej's. 

It is well known that the incidence of amebic infestation in the United 
States is high.® Tlie incidence of amebiasis in routine .stool e.xaminations on 
all patients admitted to Touro Infirmary ranges from 3 per cent to 5 per cent. 
Despite the numerous eases of amebia.sis encountered among the admissions to 
Touro, there has been no instance of amebic vaginitis diagnosed prior to the 
four eases to be reported in this paper. 

Although only ten ease.s of amebic vaginitis were found in a review of the 
literature from 1916 through 1946, within a period of nine months in 1946 
we have treated four patients with this condition. The first patient was seen in 
April, 1946; this case was reported by one of us (B. B. W.) at a meeting of 
the Obstetric and Gjoiecologic Residents of Touro Infirmary. The second pa- 
tient was admitted in June, the third in August, and the fourth in December, 
1946. Although thorough examinations for parasites have been made since, 
no further instance of amebic vaginitis has been encountered. 


Report of Cases 

y Mrs. C. E., aged 29 years, was seen in April, 1946, complaining of irregular 

(loody vaginal discharge first noticed in December, 1945. It was unaccompanied by pain 
IT pruritus and did not have a particularly foul odor. It occurred more or less contimiou.dy 
hroughout the mouth with no relation to the menstrual period. The patient consulted her 
oeal Physician in .lanuarv, 1946, because of dyspareunia and was given .several types of 
soothing douche powders which she used for the next two months with no appreciable im- 
provement. There was no history of intestinal di.^order.s. 

Pelvic examination revealed a serosanguincous discharge. The cervix had an irregular 
i • 11 TiP.ced Dcpunvinsr an area of 2 cm. bv 9 cm. between fire and nine 
mZ cernl Tte ut,rv, .os .ligMly cArgrf, tcn.Ier »,0 fr.oly .noval*. 

the mcellne of Iho Coot™. ,V,.oolo.Io„ of OWoCrlcI.o. n„.| Oy,.ee,l.t-l,t«, 

Louisville. Ky.. Oct. 2.V 394.. 
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DR. CHARLES GALLOAYA'i', Evaiision, 111. — I puhlisliccl a paper not long ago based 
oil 1,114 cases of abortion adinitled to the Evans! on Ho.spital. This included 643 ineoin- 
pleto abortions and 605 of Ibose Avere curetted. bad one death due to heniorrhagc but this 
Xiatieut was x^ractically e.xsanguinatcd bi- the time .«hc reached the liosx>ital. 

The best ivay to treat such a patient is to empty the uterus early, get the cervix closed 
domi and the case terminated so that she may again resume her normal life. One of the 
best ways to infect your patient is to allow the uterus to remain open and all the i-aginal 
bacteria to enter this very fertile field. 

DR. MORSE (Closing). — The three cases that showed group A hemolytic streptococci 
were admitted criminal abortions. 

All agree that tlie uterus sliould be curetted if there is xJi’ofuse bleeding. About 15 
per cent of all incomplete abortions are curetted because of hemorrhage in the presence of 
fever. Why is there such a change in attitude when hemorrhage is not a prominent factor? 

We are familiar ivitli the late sequelae of incomplete abortion: the menstrual rhythm 
is often disturbed, and many of these women subsequent!}' become sterile. Many of the late 
and remote complications can be prevented if the uterus is comxfietely emptied early. 

I hope that this paper has stimulated a renewed interest in the Avhole problem of abor- 
tion. The statistics indicate that something must be done. Tiie 1945 statistics re^'eal that 
the abortion mortality has changed little when conquired to the 1944 rate. 
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AlCB WEED 


jSm. J. 0!>!I . &• Gytitc- 
Jtily. 194JJ 


Exuiiiiiuiiiou revcaletl a cysfocolo, a reclopcle and a copious amount of Idoodv vaginal 
(liscliarge. The vagina^ when cleansed, showed pronounced senile vaginitis and was rather 
fiicible. Oil the ccivix there was a continuous rim of eriision iroin about two o'clock to 
iiiiio 0 Thick, placed at the outer periphery and about 3 cm. wide. This was granular and 
bled easily. The uterus was about two and a half times the normal size and contained 
multiple fibroids. Iso adnexal masses were found. Cervical biopsy revealed no evidence of 
carcinoma. A Papanicolaou smear also disclosed no evidence of malignant cells. Approx- 
imately a week later the patient again had a large amount of bloody vaginal discharge. Rou- 
tine vaginal smears had not been previou.sl}' obtained because the bleeding was attributed to the 
cervical lesion and the senile vaginitis and cervical carcinoma rather than vaginitis was 
suspected. Careful smears were then made and the trophozoite form of E. histolyiica was 
demonstrated. Although tlie patient had given no history of intestinal irregularities, when 
questioned more carefully at tliis time, she admitted th.at she had had an attack of alternating 
diarrhea and constipation approximately a year and a half before and that .she had spent 
about six months at that time in Central America, She had rcceii'ed no treatment for this 
intestinal disorder and she stated that after her return to the United Sates it had cleared 
up. Stool examination revealed the pre.sence of E. histohjiica. Treatment consisted of Vio- 
form powder insufflation into the vagina, cleansing douches, and the systemic administra- 
tion of Diodoquin and emetine. The vaginal discharge disappeared in approximately ten 
days. The cervix was clear wlien the patient was e.xamined about a month later. 

When the results of both the stool and vaginal examinations were repeatedly negative 
for E. histolytica, the patient was given some c.strogonic suppositories to relieve the senile 
vaginitis and reported about four wefeks later that she was having no symptoms. In June, 
3947, after a careful examination revealed no ameba in the stool and vagina, a hysterectomy 
and plastic repair were performed ivith an uneventful convalescence. 


Discussion 

The following significant ob.servation.s have been made almo.st constantly 
on these patients. Their complaint is usually- of a serosanguineous or frankly 
bloody vaginal discharge, not associated with pruritus. There is a peculiar 
ulcerated lesion of the vagina and frequently of the cendx. The cervix is in- 
volved in approximately 70 per cent of the reported cases. In those cases which 
have been reported the cervical lesion is usually eccentrically placed and away 
from the external cervical os. There is a relatively shallow, granular, not un- 
commonly purulent area, which is usually extremely friable! The uterus is often 
enlarged, soft, engorged, and tender. In one of the ca.ses in the literature,'*’ the 
diagnosis was made at autopsy and there was considerable involvement of the 
uterus. It is possible that many or all the eases in -which the uterus is enlarged, 
soft, and tender have .similar uterine involvement. Uterine aspiration was not 
done in any of the reported eases. The cervix is usually enlarged, engorged, 
.soft and extremely tender on palpation. These lesions are friable and bleed 
readilv and persistently. It would be easy to confuse them with any of the 
ixranuiomatous lesion.s, particularly carcinoma or infection from Ilemophdns 
If Dxterey. In most of the reported cases, biopsy or scrapings were oblamed 

at some time in an attempt to determine the causative factor, rhe trophozoite 
at some I , identified in a wet vamnal .smeart and 

Lr o1 a, ,vel, k, »1, ol o„«, ...vo ..o«, v,,„ 

amebic infestation of the intestines. 
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The Yiioinii appoarcd to bo slip:htly eroded in several i)laocs. Examination of the vaginal 
diseliargo, both by dry and lianging drop smears, disclosed the active form of E. liisfolyficd. 
The presence of amebas was disc.overed in the stool. Treatment consisted of a course of 
Diodoquin and emetine and vaginal insutllution of Vioform powder once daily for two weeks. 
The local lesion cleared up rapidly with the use of Vioform powder and cleansing douches. 

Case 2. — Airs. L. P., aged .lo years, was admitted to Touro Infirmary in June, 1940, 
because of irregular vaginal bleeding which began about October, 1945, but was evidently not 
severe enougli to cause the pratient to seek medical advice until Alarcli, 1940. At this time 
the discharge became progressively worse and there was definite increase in vaginal tender- 
ness until the patient could hardly tolerate speculum examination of the vagina. The dis- 
charge was a bloody, mucous, granular type which did not cause pruritus. The patient had 
passed blood in the stool on one occasion. 

Pelvic examination revealed a bloodj' vaginal discharge. There was a peculiar type 
of erosion well away from the external os of the cervix on the right side ; this was cauterized 
at the time of the first examination. The uterus was enlarged, perilled to the right side and 
thought to contain a fibroid. 

Two weeks later the patient still had a bloodp- vaginal discharge. The cervical lesion 
showed no improvement and was at this time painted with a 50 pier cent solution of silver 
nitrate. Various types of local treatment were instituted for the next two months during 
which time an organism consistent with Hemophilus of Ducrey rvas isolated from the vaginal 
discharge. The pratient was then given a twenty-onc-day course of sulfadiazine therapy with 
no results. 

On .Tune 13, 194G, the patient was admitted to the hospital for streptomycin therapy. 
Four days after admission a stool specimen was reported positive for E. histolytica. The 
vaginal discharge contained numerous trophozoites of E. histolytica. The streptomycin was 
discontinued and the patient was discharged from the hospital and given a 5 per cent solu- 
tion of chinfofon to instill into the vagina twice daily. She was also given a course of 
Diodoquin and emetine. AVithin five days tho local irritation and bloody discharge had im- 
proved remarkably. The patient, seen a month later, was completely- cured. She had no 
vaginal tenderness, no discharge, and no, areas of ulceration. 

Case 3. — Aliss E. E. C., aged 21 y-ears, presented herself in August, 1946, with the 
chief complaints of pruritus and ' ‘ menstruating for three montlis. ’ ’ 

The patient gave no history of any intestinal disorder. She had begun to menstruate 
at the age of 15 and menses were regular, occurring every 29 days. Even during the past 
three months, despite the fact that “she menstruated every day-” slie also had regular bleed- 
ing periods at the time the normal menses were to be expected. On examination, a bloody- 
vaginal discharge was observed. The vagina appeared to have one or two small granular 
areas from which there was slight oozing. Tlie cervix liad an eccentideally placed erosion 
about 0.5 cm. in diameter, centering around nine o’clock and a smaller lesion at four o’clock. 
A smear was made of the discharge and the trophozoite form of E. histolytica was found. 
The patient received treatment similar to the previous cases and the infection subsided 
witliin three weeks; she has had no recurrences. Eepeated stool examinations over a period 
of several months failed to demonstrate the cy-sts or trophozoites of E. histolytica. In Jan- 
uary-, 1947, the patient had a sudden attack of severe bloody- diarrhea and the trophozoite 
form of E. histolytica was demonstrated in the stools. She was treated for intestinal amebi- 
asis, and, at that time, careful examination of the vagina and cervix revealed no recurrence 
of v.aginal and cervical infections. 

Case 4. — Airs. E. C. P., aged 46 years, entered Touro Infirmary- in December, 1946, 
because of a bloody- vaginal discharge. At the age of 42, radium castration for fibroids was 
done elsewhere. She did not have pruritus, and there was no odor to the discharge. AVliat 
concerned her was that she “was starting to menstruate again” after slie had been assured 
that the radium given her would make this impossible. 
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TREATMENT OF TRICHOMONAS VAGINALIS WITH TYROTHRICIN* 


C. Gordon Johnson, M.D., F.A.C.S., New Orleans, La., J. Willlvai Douglas, 
M.D., Pensacola, Pla., and Ruth Y. j\LvyNE, M.S., New Orleans, La. 
(From llie Departments of Obstetrics and Gynecology, Tulane University of Louisiana, School 
of Medicine, and the Charity Hospital of Louisiana ) 

S INCE its first description eliniealh', the treatment of trichomonas vaginitis 
has been controversial. Tliere have been a mnltiplicitA’^ of methods reported 
in the literature, this alone being 'prhna facie evidence that none so far described 
have proved to be outstanding. 

The patients for this .study were observed in the Obsteti'ical Clinics of the 
Chp'ity Hospital of Louisiana at New Orleans. Routine vaginal .smears for 
Trichomonas vaginalis were made in 1,197 patients. The results of this study 
are shovni in Table I. 

It was interesting to note that of sixty patients having tricliomonas vaginalis 
who were carefully questioned regarding .symptoms, 45, or 75 per cent, gave a 
positive answer. These symptoms varied from a moderate discharge with little 
pruritus to a heavj^ one with marked itching and buming. 

Treatment was carried out exclusively by the patient herself. She was in- 
structed not to take douches during the iiitervals of treatment. She also 
was advised not to have intercourse ; this, hoAvever, was difficult to control and 
was most probably not followed vei-y well. There were two main ob,iectives in 
this stud 3 L The first was to determine the value of tyrothricin in treating 
trichomonas vaginitis. The second objective was to determine the value of 
treatment by self-medication alone. 

T.yrothricin is an aleohoLsoluble, water-in.soluble, extract of Bacillms brevis. 
It was first isolated and described by Dubos. It was irsed in this study in the 
form of suppositories having the followng composition : 


V-Se contains a waler-soluble base, from wliicli the .suppositories were made, plu.s o mg. of 
tyrothricin per suppository. Its pH is 5.3. 

V-Sk and F-S4 are .‘■imilar to V-8G in that they arc a combination of the water-soluble base 
but in addition contain proper amounts of lactic, citric, and boric acids. They contain 
no tyrothricin. The pH of V-82 is, 1.5 and that of V-24 is 2.8. 

Y-32 and V-23A contain the water-soluble base with lactic and boric acids and, in addition, 
5 mg. of tvrothricin. Y-32 has a pH of 2.05 and V-23A a pH of 2.65. 


Table I. Ixcidexce of Tkichomoxas Vagixaus 


Total examined 
Positive 

Per cent positive 


WJIITE 


COLOKEB 


Eoo 

40 

1.5.7 


.0-12 

281 

29.8 


TOTAL 

1197 

321 

26.8 


»The Tyrothricin used in 
Dobme, Inc., Philadelnhia. Pa. 


this .study and funds for the .survey 
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Treatment is still relatively empiric since so few cases have been reported; 
a variety of methods of treatment has been used. The local lesion Avill prob- 
ably clear np spontaneonsly if the patient is given systemic therapy for amebic 
infection. However, the cases reported in this paper have responded to in- 
sufflation of the vagina with amcbaeidal agents, amebacidal douches, or both, 
coihbined with systemic therapy for the intestinal amebiasis. 

Summary 

1. Pour cases' of amebic vaginitis and cervicitis are reported. 

2. These cases arc characterized by bloody vaginal discharge without 
pruritus and the presence of a granular lesion in the vagina or eccentrieallj" 
placed on the cervix. 

3. The trophozoite form of E. histolytica can be demonstrated in the vaginal 
secretion and usually also in the stool. 

4. These cases respond well to the usual amebacidal agents. 

5. It is possible that cases of amebic vaginitis are overlooked or confused 
with other vaginal lesions. 
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Discussion 

DR. LAMA3S!' GRAY, Louisville, Ky. — It is exceedingly interesting to have one of the 
first reports of amebic vaginitis before this Society. tVe have known amebiasis largely as a 
disease of the gastro-intestinal tract and liver, estimated by some to involve 1 to 10 per cent 
of the population at large. Also, there have been reports of lesions of the skin, simulating 
luetic ulcers. Some forms of arthritis have been attributed to amebiasis. It is most logical 
that the infection should occur in the vagina, l)ecause of its close proximity to the rectum. 

Amebiasis of the rectum, is said to be characterized by deeply punched-out ulcers with 
Overhanging edges, the base being covered with thick, yellow exudate. The mucous mem- 
brane is said to bleed quite easilj’ from trauma. These surface findings do not represent the 
true i)athology, which is infiltrative inflammatioiij chiefly in the submucosa. We would ex- 
pect similar pathologj- in the vagina. 

Since relatively few laboratory workers arc competent to identify Eniloincha Insiolyfica, 
it behooves each .of us to study carefully the characteristics of this organism in order that we 
may identify it in our routine fresh preparations of the vagina. 
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Summary and Conclusions 

Tyi-otliricin in the form of an acid suppository Avas used in the treatment of 
a group of patients liaA'ing trieliomonas vaginiiis. A .similar group was treated 
witli an acid suppository tliat did not contain tyrotliricin. 

The re.sults indicate that the use of t3n‘othricin in tlie treatment of tricho- 
monas’ vaginitis is unsuccessful. This antibiotic, in suppository form, was not as 
effective as most common methods now in use. 
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In order to determine llie change in the vaginal j-)!! that would take place 
in the presence of Iho acid suppository, five patients having no vaginal infec- 
tion were tested with this sup]50sitory. The pH of this su]px)sitory was 1.5. The 
results of this test are shown in Table II. 


Table II 


VAGINAL pH BEX’OnE 
TREATMENT 

5 HOURS LATER 

1 ] HOURS LATER 

24 HOURS LATER 

7 

3 ■ 

4.5 

6 

■ 7 

0 

5 

G 

5 

o 

3-4 

5-G 

■ G 

4 

4 

5 

7 

, 4 

4 

5-G 


By this test it was apparent that the acid suppository did considerably 
lower the vaginal pH for about twelve hours. At the end of twelve hours the 
pli had returned almost to dhe same as before the insertion of the suppository. 
This degree of change, however, should he sufficient to produce any results that 
might take place from increased acidity. 

A total of fifty-six patients were treated with one of the three suppo.sitories. 
There were eleven white and forty-five colored patients. The re.sults of treat- 


Table III 


NUMBER 

TREATED 

DURATION OF 

TREATMENT DRUG USED 

IMPROVED 

CURED 

FAILED 

DID NOT 
RETURN 

23 

2 to 10 wk. Acid t-sTotliricin V-32 

3 

3 

5 

12 

8 

2 to 10 xvk. Acid tyrotliriciii V-23A 

2 

0 

1 

0 

15 

2 to 10 wk. Acid control V-24 

5 

4 

2 

4 

7 

2 to 10 wk. Acid control V-82 

3 

1 

1 

2 

3 

2 to 10 wk. Bland tj'rotliriein V-8C 

1 

0 

1 

1 

Total 56 


14 

13 

10 

19 


ment are shown in Taljle III and seem to indicate similar findings with both 
acid tyrothricin and acid control. As a matter of fact, better results were ob- 
tained from the acid control suppository. The number of cases treated with 
bland tyrothricin is too small to evaluate. There were thirty-seven patients 
given a loiown duration of treatment and follow-up examination. Fourteen, or 
thirty-seven per cent, of these were classed as improved. This meant that during 
the course of treatment there were relief from sjonptoms and negative vaginal 
smeai's. After cessation of treatment, howevex*, tjxe symptoms and positive 
smears pi’omptly returned. 

• Thirteen, or 35 per cent, of the thirty-seven known patients were stated 
to be cured. This meant that thej’’ I’emained symptom free and had negative 
smeai's for two weeks after treatment was discontinued. Positive smears after 
that time were considered reinfections but could also probablj’’ be considered 
recui’rences. Ten, or 27 per cent, of the thirty-seven known eases xvere eon- 
sidei’ed failures, symptomatically and fi'om smear examination. 

The number improved or eui’ed does not compare favorably with results 
of other drugs. This perhaps may be explained by the fact that all treatments 
were cari'ied out by the patients themselves. Better results could possibly have 
been obtained if the therapy had been continued longer. 

A lai'ge number of patients complained of considerable vaginal bui'ning 
and irritation fi’om both acid dyrothricin and acid conti’ol suppositories. In 
some instances, it was necessary to discontinue the use of these suppositories be- 
cause of the burning. 
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Fig. 1. — Mucoid eui'clnoma of the Krukcnbc-rg type with the characteri.stic Hignet-ring type 

of celhs. 



KRUKENBERG TUMOR WITH OSTEOPLASTIC METASTASES 

Joseph H. Zeigerman, M.D., M.Sc. (Med.), Philadelphia, Pa. 

(From the Department of Obstetrics and Gynecology, Graduate School of Medicine of Uni- 
versity of Pennsylvania) 

A MONG the numerous articles written on Krukenberg tumors no cases were 
found where osteoplastic metastases Avere noted. Following is the report of 
a ease Avhere massive osteoplastic metastases Avere seen. 

H. L., a married, Avliite multipara, 27 years old, Avas admitted to the Graduate Hospital 
in August, 1944, complaining of A'a^nal bleeding and a mass in the abdomen. Her medical 
history included a salpingo-oophorectomy for tumor of the right ovary at another hospital in 
August, 1943. Her postoperative convalescence Avas uneventful and she left the hospital on 
the fourteenth day. She had remained in good health for one year and had not returned for 
f olloAY-up care. The pathologic report Avas as f oIIoaa's : 

Specimen is a solid mass Avhich has been preA’iousl}’’ bisected. It is 11 by 7 by 5 cm. 
The cut surfaces are pale yelloAV broAvn. Attached is a Fallopian tube Avhich is hemorrhagic; 
it measures 3.5 by 2.5 by 2.5 cm. The microscopic picture is that of a solid tumor presenting 
an interesting and very unusual picture. In some regions there are solid islands of Avhat 
superficially appear to be epithelial cells. The supportive structure of the ovary appears to 
be composed of dense, elongated cells, resembling fibroblasts. In other regions, the follicular 
arrangements of cells are more definite in the form of cysts, Avith large eniptj’ spaces lined by 
several roAvs of follicular cells. ' . 

Comment: The exact nature of this tumor cannot be determined at this time. It AA’as 
the impression that the tissue resembled in part, a thecal cell tumor of the ovary and in other 
regions, that of folliculoma. The slides Avere shoAvn to other pathologists, all of Avhom differed 
to some extent in the diagnosis, and none of AA'hom A\’as A^ery definite in his opinion. One 
pathologist actually thought that the epithelium-like cells Avere truly epithelial nests and the 
tumor represented a Krukenberg tumor of the ovary; others felt that it represented some 
endocrine or developmental tumor of the ovary. 

On the present admission to Graduate Hospital, University of Pennsylvania, August, 
1944, the patient complained of vaginal bleeding and a mass in the abdomen. The general 
examination AAas essentially negatiA’e. The pehdc examination reA'ealed a freely movable, 
firm, globular mass,, the size of a large grapefruit, attached to the uterus by a pedicle. The 
mass Avas thought to be a tumor of the left ovary or a pedunculated fibroid. At operation 
an ovarian cyst the size of a large grapefruit, half tAvisted on its pedicle, n-as removed 
together Avith the uterus. 

The OA’arian tumor AA^as IS by 11 by S cm., in its greatest diameter. The capsule Avas 
thick, Avith a number of scarlike depressions, AAdiitisli in color, containing several cysts, the 
largest 3 cm., in diameter. The cut surface A\'as pinlc Avith a background of translucent 
edematous tissue A\-ith rounded opaque structures. Microscopy (Dr. Case). Mucoid car- 
cinoma of the Krukenberg tj-pe (Fig. 1). 

FolloAving the operation there AS'ere no complications e.xcept for several transfusion 
reactions. During her stay in the hospital an attempt Avas made to locate the primary grOAvth 
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of tlio Krukenberg tumor in the intestine^. However, all studies of the gastrointestinal tract 
were negative. She was discharged in fairly good condition and resumed her household 
duties a few weeks later. She was treated daily bj- x-ray through Lvo portals, 200 E to each 
portal, alternating anteriorly 'and posteriorly. A total of 2,000 Eoentgen units (as measured 
in air to each portal using 190 K.V., 10 M.A., 50 cm., distance, 0.5 cm., copper, and 1 mm., 
aluminum filtration) was given. The lower abdominal portals measured 15 by 20 cm., the 
upper 10 by 15 cm. Three courses were proposed but only one course was completed before 
the death^of the patient. 



Fig. 3. — Spotty mottling involving the entire dorsal spine, upper ends of the humerus and ribs, 

due to osteoplastic metastases. 

She enjoyed good health the following five months, gained weight, and was not offering 
any complaints. At the end of the fifth month .she began to complain of pain in the dorso- 
lumbar spine and both thighs (Fig. 2). 

An x-ray survey of the entire skeleton at this time showed varying degrees of osteo- 
plasia, involving all the ribs, the clavicles, the scapulae, the upper three-fourths of both 
humeri, and most of the cervical vertebrae (especially the second and seventh). There was also 
a very slight increase in densitj- of the pelvic bones, especially the right and left ischium. 
The skull and the bones distal to the elbows and Imees were not involved (Fig. 3). 

From here on her health began to fail rapidly. There was a progressive anorexia with 
loss of weight, emaciation, secondary anemia and excruciating pains in the involved bones. 
Patient died three months after the onset of the metastatic bone symptoms, and eight months 
after the second operation. Autopsy was not obtained. 

Comment 

-In the f6tv reported cases of ovarian carcinoma when bone metastases were 
seen, the bone pathology was predominantly a process of osteoclasia. In onr 
case, however, we 1‘onnd an opposite picture of bone pathology, namely, o.steo- 
])lasia. The cause of this unusual deviation is not knotvn. One may consider 
the relationship) of hormone.s, since it is known that estrogen may cause a 
deposition of calcium in the secondary trabeculae of the bone. 


1!)2 


CAKAXGELO AND EFSTATION 


. Am. J. Obst. 8: Gyiicc. 

.Inly. 19^8 


iulruhuHiered, The patient, contiiniefl to vomit bloody material. Dlood rioriproloin nitrogen 
and uric acid showed a gradual rise. On August 111, the nonprotein nitrogen was 97, uric 
acid 8. On September 1, the nonprotein nitrogen was 140. Despite continuous intravenous 
fluids, oxygen, and adrenal cortical extract., the patient remained in a critical condition and 
expired on September 2, eiglit days after admission to the hospital. 

Tostmortem Findinejs . — There were superficial destruction and ulceration of the mucosa 
of the stoniach and the lower segment of the esopliagu.s. Microscopically, there was marked 
congestion of the vessels with extensive liemorrliuge of the wall. Some of tlie vessels contained 
thrombi, and these showed extensive necrosis. Very little inflammatory reaction was ob.served. 
The liver .showed none of the lesions considered pathognomonic of eclamp.s-ia. The heart 
demonstrated large hemorrhages beneath the endocardium, very pronounced along the wall 
of the septa, which probably accounted for clinical findings in the heart. The uterus .showed 
severe chronic endometritis in which necrosis and masses of bacteria were noted. The kidney.s 
and .spleen demonstrated acute pyelonephritis, and acute splenic tumor was present. 


Case 2. — C. B. was a Negro woman, aged 28 years, gravida i, para 0, serologj' negative. 
Her last menstrual period was Aug. 35, 1942, and expected date of confinement was Mav 22, 
1943. 

The patient was admitted to the ho.sintal on May 28, 1943, in mild active labor. On 
admission, the temperature was 99° F., pulse 80, respirations 20, blood pressure 330/70. 
Abdomen showed the fundus to be 2G cm. above the .symphysis; position riglit occipitopos- 
terior; fetal heart tones in the right lower quadrant, 140 per minute. Jlectal examination 
revealed the cervix 3 cm. dilated, presenting part at station minus two. 

The patient made very slow progress during labor. Slie was given adequate sedation 
and intravenous fluids to maintain nutrition and hydration. 

Two days after admission, the patient’s temperature rose to 102° F., pulse 110, respira- 
tions 30. X-ray of the chest at this time was negative. Urinalysis was also negative at this 
time. Rise in temperature was attributed to an intrauterine infection, and the patient was 
placed on sulfathiazole therapy. Sedation and fluids were maintained, and, in addition, the 
patient was given oOO c.c. of whole blood intravenously. 

On the morning of June 1, .she vomited 40 to 50 c.c. of coffee-ground material which 
was positive for occult blood. Labor continued to progress .slowly. Fetal heart tones at this 
time were inaudible. At 11:30 a.m. on June 1 the patient delivered a stillborn fetus weighing 
8 pounds by mid forceps from the right occipitoposterior position. Blood loss was approxi- 
mately 300 c.c. 

Foi'ty-eight hours after delivery, the patient vomited a considerable amount of brownish- 
black material wliich was positive for occult blood. At the same time she began to have 
tarry stools. She was given 1,000 c.c. of whole blood intravenouslj" and nasal oxygen. There 
were no localizing sjmiptoms or severe pain. The abdomen was soft. She continued to vomit 
brownish-black material and to have tarry stools. She expired on June 6, approximately five 
days after delivery' and nine days after admission to the ho.spital. 

Postmortem Findings . — Pathologic examination of the gastrointestinal tract revealed no 
le,sions grossly; however, microscopically, one site in the stomach showed necrosis with numer- 
ous bacteria in the mucosa. There were approximately 2,000 c.c. of bloody .stool in the intes- 
tine. The kidneys were consistent with cclamp.sia. The spleen was acutely inflamed. Autopsy 
was not completed for the family withdrew their permission suddenly. 


Case 3. — ^M. U- ''’as a white woman, aged 3 7 years, gravida i, para 0, serology negative. 
Her last menstrual period was April 35, 1944, and expected date of confinement was Jan. 20, 
1945. Repeated urinalyses and blood- pressure readings were normal during the prenatal 
course The patient was apparently well until the morning of Dec. 4, 1944, at which time 
file complained of headaches and vomiting. At 7 P.sr. on the same day the patient had 


sudtlcii loss of vision.. 

On admission, the temperature was 99° F., pulse 70, re.spirations 22, blood pre.'-sure 
190/150. ' The patient was in a semi.stuporous condition, and there was complete loss of 
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F OUE cases demonstrating the unusual complication of massive hemorrhage during preg- 
nancy at term are herein reported. Eeview of the literature reveals that this is not a 
common complication. Greely and Stuhenbord,i in 1941, reported one case of a 31-year-old 
patient, gravida ii, para i, at term, who had severe gastric hemorrhage, passage of tarry 
stools, and shock. She delivered a stillborn n>ale fetus, following which she had an uneventful 
recovery. 

Preis3,2 in 1907, reported a case in which liematemesis occurred in the second and third 
pregnancies. These two pregnancies were complicated by the occurrence of sudden severe 
gastrointestinal hemorrhage as evidenced by vomiting of blood, bloody stools, and shock. In 
both pregnancies, the liematemesis occurred two weeks before the expected date of confine- 
ment. Both pregnancies resulted in the birth of normal stillborn male infants. The onset 
of labor and delivery occurred spontaneously within twenty-four hours after the bleeding. 

SturrockjS in 1913, reported one case of gastric hemorrhage occurring at the time of 
delivery. 

Gi’eenhilH mentions the fact that large hemorrhages may occur in the lumen of 'llie 
gastrointestinal tract during toxemias of pregnancy. 

Case 1. — M. B., -a Negro girl, aged 14 years, gravida i, para 0, at term, was admitted 
on Aug. 26, 1944, with a history of having had seven generalized conrnilsions. 

The patient was a well developed, well nourished Negro girl in a semicomatose condition. 
Temperature 102.8° F., pulse 100, blood pressure lSO/120. Ophthalmoscopic examination 
revealed no retinal changes. The heart and lungs were normal. The abdomen was com- 
patible with a term pregnancy. Extremities revealed a 1 plus edema. 

The patient was placed on modified Stroganofl; regime. For the next tlrree days the 
blood pressure remained around 160/120. The urinary output was considerably less than the 
fluid intake. Repeated urinalyses showed 3 to 4 plus albumin. Nonprotein nitrogen on ad- 
mission was 27, and the uric acid was 3.48. Three days after admission the patient was 
rational and cooperative. On August 29, the patient’s temperature rose to 103° F., respira- 
tions 40, pulse 140, heart rate 160, with a definite pulse deficit present. The patient was 
rapidly digitalized. Electrocardiogram at this time revealed a sinus tachycardia. She was 
given nasal oxygen and sodium sulfathiazole intravenously. 

On August 30, the fetal heart tones were not audible. At 11 a.m., the patient had an 
episode of projectile vomiting of approximatelj" 1,500 c.c. of coffee-ground fluid which was 
positive for occult blood. Blood pressure at this time was 130/100, pulse 140, temperature 
101.6° F., respirations 40. One hour later the blood pressure was 90/60. The patient was 
given 1,000 c.c. of wliole blood intravenously. She continued to liave projectile vomiting of 
brownish-black fluid which remained positive for occult blood. 

On August 31, she went into spontaneous labor and was delivered by low forceps of a 
macerated, stillborn fetus weighing 8 pounds 5 ounces. Blood loss was minimal. Total dura- 
tion of labor was 4 hours and IS minutes. Intravenous fluids and whole blood were constantly 
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Comment 

Three cases pre.sented an eclamptic syndrome of hypertension, edema, convulsions, 
oliguria, and albuminuria. All four had severe projectile vomiting of blood, followed by 
marked decrease of blood pressure. In all, the onset of labor occurred 24 to 28 hours follow- 
ing the onset of projectile hematenicsi.s. Three of the patients delivered stillborn infants, in 
which the fetal heart tones were not audible, following the onset of liematemesis. In one 
case, in which the patient survived, the infant was premature and viable. 

Pathologic study of Case 1 revealed no specific source of hemorrhage in the esophagus' 
or stomach in the form of varices. However, it was noted grossly that there were marked 
superficial destruction and ulceration of the mucosa of the stomach and esophagus. This may 
have been a source of bleeding, but it was not thought that it would have produced the 
amount of liematemesis noted clinically. The elevated temperature was probably due to the 
severe chronic endometritis in which there were necrosis and masses of bacteria in the endome- 
trium. Together wdth this infection, she had acute pyelonephritis bilaterally and an acute 
splenic tumor. The liver showed none of the lesions considered pathognomonic of eclampsia. 

This infection may have been the underlying cause of her massive liematemesis and the 
death of the fetus. 

Case 2 was not completely autopsied, for the family withdrew their permission suddenly. 
The gastrointestinal tract, however, contained approximately 2,000 c.c. of bloody stool. No 
lesions were noted grossly, although microscopically one site in the stomach showed necrosis 
with numerous bacteria of the mucosa. 

The kidneys demonstrated focal areas of inflammation and were consistent with eclampsia. 
The spleen was acutely inflamed. 

Cases 3 and 4 did not come to autopsy. However, they were both eclamptic and ran a 
septic temperature. 

The hemorrhagic tendency noted may be due to eclampsia or to infection. This hemor- 
rhage may be similar to the intrauterine hemorrhage observed in premature separation of the 
placenta, and the association between the latter condition and toxemia of pregnancy has long 
been establi.shed. The death of the fetus may be attributed to the infection or to the severe 
gastrointestinal bleeding causing anemia and shock. 


Summary 

1. Four cases of severe gastric hemorrhage in pregnancy are presented. 

2. There were three deaths and one survival. 

3. Three cases presented an eclamptic sjTidrome of hypertension, edema, convulsions, 
oliguria, -and albuminuria. 

4. All four cases ran a septic temperature. 

5. All four cases had severe projectile vomiting of blood followed by marked decrease 
of blood pressure. 

6. In three of the four case.s, the onset of labor occurred 24 to 28 hours following the 
onset of projectile liematemesis. 

7. Three cases delivered stillborn infants, and, in one case, in which the patient survived, 
the infant was premature and viable. 
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vision bilaterally. Ho liemorrliages, exudates, or vascular changes were noted in the fundi. 
The heart and lungs were negative. The abdomen was compatible with a thirty-six week’s 
pregnancy. The patient was not in labor. 

The patient was treated with hypertonic glucose solution, magnesium sulfate intrave- 
nously, Dilaudid and Luminal Sodium for sedation. Six hours after admission, -she had a 
convulsion and the blood pressure was recorded as 260/140. Urine obtained by catheterization 
showed 4 plus albumin. 

Twelve hours after admission, the patient was again catheterized and 100 c.c. of prune- 
juice-colored urine was obtained. This urine was examined spectroscopically and found to be 
methemoglobin. Blood smear at this time did not reveal any malarial parasites. Platelet 
count was 100,000. Bed blood cell fragility test ranged from 0.48 per cent to 0.36 per cent. 
Spinal puncture was performed twelve hours, after admission, and 100 c.c. of xanthochromic 
spinal fluid were removed under moderate pressure. Blood pressure follon-ing the puncture 
was lSO/130. Hypertonic fluids and sedation were continued, and the blood pressure remained 
consistently elevated. Repeated urinalyses revealed 3 to 4 plus albumin, and the sediment 
was loaded with red blood cells. 

Eighteen hours after admission, the patient’s blood pressure was 140/120. At this time 
she had projectile vomiting of a cofl'ee-ground material which was positive for occult blood. 
Blood pressure following this episode of vomiting was 140/120. She immediately started 
to have irregular uterine contractions, and the membranes were ruptured artificiallj- at 2 p.m. 
on December 5. At 7 p.m. a stillborn fetus weighing 4 pounds 4 ounees was delivered by low 
forceps. Postpartxim bleeding was minimal. 

Despite hypertonic glucose solutions, magnesium sulfate, plasma, and whole blood the 
patient failed to show any satisfactory imimovement. Blood pressure consistently remained 
elevated. Pulse was rapid and of poor quality. Urinary output continued to be minimal and 
consisted of dark-colored fluid. The patient’s temperature gradually rose to 105° F, Vomit- 
ing of coffee-ground material continued. Blood nonprotein nitrogen showed a gradual rise, 
and, on December o, the nonprotoin nitrogen was 43. On December 7 and 9 the nonprotein 
nitrogen was 104 and 88 respectively. On December 11, the nonprotein nitrogen was 264. The 
patient expired on December ll, approximately eight days after admission and six days after 
delivery. 

Case 4. — I. L. S. was a 3G-year-old Negro woman, gravida xiv, para xii, who entered 
the hospital on ^pril 25, 1946, with a history of having had three convulsions. Her last 
menstrual period was Aug. 13, 1945, and her expected date of confinement was May 20, 1946. 

The patient was an obese Negro woman in a semicomatose condition. Temperature 
101° P., pulse 120, respirations 30, blood pressure 190/130. Ophthalmoscopic examination 
revealed marked arteriospasm with a small hemorrhage in the right retina at the upper margin 
of the macula. Uterus was compatible with the size of a thirty-six week’s pregnancy. There 
was generalized edema of the lower extremities, of the hands, and of the face. 

She was treated with sedation, Luminal Sodium, hypertonic glucose, magnesium sulfate, 
calcium cliloride, and plasma transfusions. Urinalysis revealed 4 plus albumin with many 
fine and coarse granular casts. Honprotein nitrogen on admission was 55 mg. The urine 
was bloody. On April 26, 1946, the patient had an episode of projectile vomiting of coffee- 
ground material which was positive for occult blood. At 10 p.m. the same day, the membranes 
were ruptured artificially in an effort to induce labor. She started to have utej-ine contractions 
and delivered a viable, premature male infant at 8 A.M. on April 27, 1946. Following delivery, 
the patient’s blood pressure dropped to 150/100, She remained in a comatose condition. 
Temperature was 102° F., pulse 130, respirations 30. Penicillin therapj' was instituted. 
Plasma and blood transfusions magnesium sulfate, hypertonic glucose, and nasal oxygen were 
continued. The edema gradually disappeared, and she began to respond. Her blood pressure 
appeared to be stabilized and remained at the -level of 140/100. She was discharged on 
May 20, in good condition. Blood pressure at this time was 130/80, and the urine was 
negative for albumin and casts. 
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employed. P.‘itient.s were frequently di.scliarged on the third or fourth day, hut the average 
hospital stay was seven and one-half 'days. There was one death, a patient moribund on 
admi.ssion, who had been ill a month. Neerop.sy revealed a generalized Cl vjelchii septicemia. 
The authors believe the results .superior to the conservative method of treatment. 

E. G. Dovglah. 


Cesarean Section 

Smith, William B.: Cesarean Section Seven Years After Hemi-Hysterectomy in a Ei- 

comuate Uterus, Am. .J. Surg. 74: 856, 1947. 

The author briefly reviews congenital uterine malformations and then reports an inter- 
esting case of pregnancy following an operation for a bicornuatc uterus. This patient was 
first seen at the age of 13 years after a diagnosis of rectal abscess had been made and a 
rectal incision made for its drainage. The abnormality proved to be that of a bicornuatc 
uterus with one cervix connected with the right uterine cavity, the left cavity ha^-ing no 
cervical canal; this left cavitj' had developed a hematometra with the child’s menarche, and 
this was infected with the attempt at drainage through the rectum. A laparotomy was finally 
performed and the left half of the uterus removed. 

The patient menstruated normally thereafter, and eventually married and became preg- 
nant at the age of 20 years. Pregnancy proceeded uneventfully and the patient was delivered 
by cesarean section in her eighth month. The operator noted the left uterine wall to be thinned; 
the threat of possible rupture in labor is emphasized. S. E. Gl’SBERo. 

Heffeman, Eoy J., and Sullivan, Charles Leavitt: Which Type Cesarean Section? Kew 

England J. Med. 238: 241, 1948. 

This concise informative article on the value of the ditTercnt tj’pes of cesarean section 
is based on the long experience of the authors and their extensive collection of sound statistical 
information. 

Beginning with the classical ce.sarean section, since it is the oldest type, they found 
15,030 patients who had been subjected to the cla.s.sical operation. The mortality was 3.87 
per cent, a most significant finding. 

Notwithstanding better obstetric management, improved operative technique, replacement 
of blood, and chemotherapy and the antibiotic.s, peritonitis still occurs. The authors agree 
that this type of abdominal delivery has so many disadvantages that it .should be used only 
when better methods are not applicable or when the uterus is to be removed. 

In a series of 14,770 low flap or low-cervical ce.sarean sections, the mortality was 1-52 
per cent. It is, therefore, apparent tliat the lower segment operation is over twice as safe 
as the classic operation. 

The authors find, the lower-segment operation a very satisfactorj* type of abdominal 
deliver}' in uncomplicated, clean cases, but not without danger in the potentially infected case, 
.since it does not ensure protection against peritonitis from the spill or seepage of infected 
uterine contents. 

They point out that the lower-segment cesarcfin is u.sually a safe and .satisfactory 
procedure when done electively, when the patients have been in labor ten hours or less, with 
intact membranes, or where there has been no vaginal examination, or membranes ruptured 
longer than six hours. 

For the potentially infected xnirturient, Hefl’ernan and Leavitt perform the extraperi- 
toneal cesarean -.eetion. Their indications for this procedure are: J. the .slightest su.spicion 
of infection, 2. ruptured membranes for a period of eight hours, 3. labor of more than six 
hour=’ duration, and 4. cases where repeated rectal or vaginal e.xaminations have been made. 

In a .series of 1089 modem extraperitoneal cesarean sections the mortality was 0.82 per 
cent Four patients succumbed to sepsis and two to po.stoperativc hemorrhage. 
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Abortions 

Licciardello, A. T., and Stanbury, J. B.: Acute Hemolytic Anemia From Quinine Used as 

an Abortifacient, New England J. Med. 238: 120, 1948. 

Acute hemolytic anemia following the administration of quinine has rarely been observed 
except in the presence of malaria. However, Terplan and Javert found eight cases in the 
literature. All these patients were women who had taken or been given quinine as an aborti- 
facient. All died. 

The authors report a patient who, two weeks after admission to the hospital, admitted 
having taken nine large capsules containing a white powder to interrupt a suspected preg- 
nancy. The white powder proved to be quinine, as 1.3 mg. of quinine per liter were recovered 
from the urine on the day of her admission to the hospital. 

Her hospital course was stormy, characterized by elevated temperature, jaundice, hemo- 
globinuria, albuminuria, nitrogen retention and a severe anemia, the result of hemolysis of 
her red blood cells. The patient recovered and was discharged on her 44th hospital day. 

This report serves to call attention to the fact that quinine is an occasional cause of 
severe hemolytic anemia associated with jaundice and hemoglobinuria and to emphasize the 
danger of quinine as an abortifacient. Jajies P. Mark. 

Fouracre-Barns, H. H.: Therapeutic Abortion by Means of Soft-Soap Pastes, Lancet, p. 

825, Dec. 6, 1947. 

The author slowly injects 15 to 20 c.c. of a warm soft-soap paste into the cervix, and, 
in SO per cent of 71 pregnant women so treated, abortion occurred about 24 to 48 hours later. 
Pour patients bled excessively and seven were morbid. There were no deaths. 

The article recommends this method for interrupting pregnancy in cardiac and pul- 
monary diseases, wherein general anesthesia is hazardous. Irving L. PRiVNK. 

Corston, J. McD., and Stallworthy, John: The Treatment of Inevitable, Incomplete, and 

Septic Abortion, Brit. M. J., p. 89, July 19, 1947. 

Management of incomplete abortion by conservative measures versus prompt surgical 
evacuation of the uterus is discussed. The authors favor the latter method, and describe the 
details as applied to 600 patients admitted to the Kadcliffe Infirmary with a diagnosis of 
incomplete or inevitable abortion. The procedure followed is to take the patient to the 
operating room where she is anesthetized with thiopentone and the vulva and vagina swabbed 
with 1:1000 flavine solution. The patient is then examined and 0.5 mg. of ergometrine is 
injected into the cleaned cervix. If necessary, the cervix is dilated. Eetained products are 
removed by sponge forceps and a blunt flushing curette. The uterus is then packed with a 2 
inch gauze pack which is removed six hours later. Forty-two of the total cases were infected 
on admission. In these cases, sulfonamide therapy was started prior to the operative procedure 
and the pack was impregnated with sulfathiazole powder. Seventy-one blood transfusions were 
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The collected results o£ Eh-negative transfusion in the treatment of erythroblastosis 
have not sustained early enthusiasm. The procedure of exsanguino-transfusion, u-hich had 
been suggested in 1932 for this condition by Diamond, Blackfan and Baty, has therefore been 
called into use. Wallerstein, in a pioneer report on 9 cases thus treated, has given evidence 
adequate to show that the procedure is superior to the simple transfusion of Eh negative blood. 
It is emphasized that substitution transfusion should be used in the preicteric period soon 
after birth, before damage to the brain and liver has advanced too far. Irvixg L. Frank. 

Wallerstein, H.: Substitution Transfusion: A New Treatment for Severe Erythroblastosis 

Fetalis, Am. J; Dis. Child. 19: 73, 19-17. (From a long abstract in International Med- 
ical Digest 50: 235 1917.) 

The outlook in erythroblastosis fetalis has been somewhat improved by premature induc- 
tion of labor, and by repeated transfusions of Rh-negative blood. Some babies, however, have 
succumbed with deepening jaundice, despite these transfusions. Further treatment should be 
designed to remove the products of hemolysis, and to prevent their formation by the removal 
of the Eh-positive erythrocytes before they can be destroyed in large numbers by the maternal 
antibody. 

Subtotal replacement of the infant’s circulating blood may be carried out by removing 
50 c.c. portions of blood (by syringe from the superior longitudinal sinus), in alternation 'vvith 
50 c.c. blood infusions (which are added to a continuous saline or plasma infusion in an arm 
vein); Through five such exchanges only 80 c.c. remains of the original 250 c.c. blood volume. 
A supplemental 100 c.c. of Eh-negative blood is given, which further reduces the original Eh- 
positive blood to 25 per cent of the starting volume. Continuous simultaneous e.\.eanguination- 
transfusion may be carried out by permitting the cannulized radial artery to bleed, and 
regulating the blood infusion to match the bleeding rate. After a 250 c.c. replacement, only 
36.7 per cent of the original blood remains. 

IVlien used after to.\ic manifestations have become pronounced the benefits of this 
procedure are minimized. Substitution transfusion is recommended chiefly as a prophylactic 
measure, and if used in the subicteric period immediately after birth, it prevents damage to 
the liver and brain. The history' of erythroblastosis in a previous infant is emphasized as 
the important indication for prophylactic treatment. At the time of delivery, icteric amniotic 
fluid, large pale placenta, or erythroblastosis of the cord blood may suggest the preicteric 
phase and indicate early treatment. If, on the basis of these criteria, one anticipates that 
severe erj'throblastosis may develop, it is best that substitution transfusion be given as soon 
as possible after birth. Ir\ung L. Frank. 

Wallerstein, Harry: Substitution Transfusion; A New Treatment for Severe Erythro- 
blastosis Fetalis, Am. J. Dis. Child. 73: 19, 1947. 

Erythroblastosis fetalis has long been recognized as a hemolytic disease of unknown 
origin with varying degrees of anemia and hepatic damage. 

Therapy, even before the recent elucidation of the pathogenesis, was directed at correc- 
tion of the anemia by repeated transfusions. 

Since 1941 refinement in the treatment of erythroblastosis, based on the role of the Eh 
factor, have resulted in a decidedly improved prognosis. 

The significance of hepatic damage induced -by excessive red blood cell hemolysis and 
the accompanying reactive liver erythropoiesis made it evident that a new and radically differ- 
ent approach to the therapy of erythroblastosis was required. 

The procedure consists of the actual withdrawal of the infant’s Rh-positive cells and 
their replacement with innocuous Rh-negative erythrocytes. In order to avoid subjecting the 
child to the dangers of shock from exsanguination, the withdrawal and replacement are carried 
out simultaneously. The differential tj'ping of cells removed at the beginning and at the end 
of the exchange confirms the fact that only 20 to 25 per cent of the original Rh-po.sitivc 
ervthrocytcs remained. 

' A technique is given and seven cases are reported. .Tames P. Mark. 
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The authors report 72 extraperitoneal cesareans from their omi experience. There was 
no fetal or maternal mortality. With excellent illustrations, they describe in detail their 
technique in performing this lifesaving operation. 

Both authors reject cesarean iij’sterectomy for infection, revealing a maternal mortality 
of 14.2 per cent in 119 such operations. Their rejection is due also to the loss of the repro- 
ductive organ, which the operation entails, besides the shock and additional blood loss at the 
time of the operation. They reserve a place for cesarean hysterectomy, however, for those 
patients with multiple fibroids, atonic uterus, or other pathologic conditions of the uterus. 

They report the experience of Baird, a maternal mortality of 7 per cent in 147 cases 
necessitating craniotom}’-, only to condemn craniotom}' on the living child. • 

They conclude that the modern extraperitoneal cesarean section is not only the safest 
method for the infected or potentially infected parturient patient but also may be used to 
advantage for less imperative indications. James P. Mark. 

Gray, T. Cecil: d-Tubocurarine in Cesarean Section, Brit. hf. J. 1: 444, April 5, 1947. 

The technique employed in anesthetization of 30 patients for cesarean section is described. 
0.65 mg. of atropine is given one hour before operation. d-Tubocurarine (Tubarine, Bur- 
roughs Wellcome & Co.), 15 mg. is injected, with the patient on the table, followed by 0.3 Gm. 
Kemithal (eyclohexenyl-allyl-thiobarbiturate) in 5 per cent solution. (Technique not stated.) 
“Closed circuit” cyclopropane anesthesia is then commenced at once. The operation may be 
started as soon as the patient fails to respond to painful stimuli. An airway is not employed 
because of the light anesthesia. Vomiting is avoided by this means. No evidence of curariza- 
tion was evident in the babies. The uterus contracted so firmly that the use of Pituitrin was 
abandoned. Because of the light anestiiesia the patient usually “awakens” as the dressings 
are applied. Postoperative complications were minimal. 

The author believes the results warrant the exploration of the possibilities of this form 
of anesthesia by others. R. G. Douglas. 


Newborn 

Wiener, A, S,, Wexler, I. B., and Grundfast, T. H.: Therapy of Erythroblastosis Fetalis 
‘With Exchange Transfusion, Bull. New York Acad. Med. 23: 207, 1947. 

In 1925 Hart successfully treated a case of icterus gravis by exchange transfusion. 
These authors first employed exchange transfusions in 1944 on an infant with mongolian 
idiocy. In this, and in a subsequently treated case of icterus gravis, coagulation interfered 
seriously with withdrawal of blood. In 1946, following Wallerstein’s encouraging results in 
erythroblastosis, the authors again used exchange- transfusions, after heparinization of the 
infant’s blood. Three 200 unit doses of heparin are used during the exchange. In seventeen 
cases known to the authors, heparin has proved innocuous, and does not magnify possible 
silent intracranial hemorrhages (which Wallerstein considered a dangerous possibility). 

The infusion enters the saphenous vein, while blood is draining from the radial artery. 
The total exchange is twice the total blood volume (or, about 500 c.c.), which results in 90 
per cent substitution. - Success depends on the fate of the remaining Rh-positive cells. If 
lysis occurs, no harm results. If clumping occurs, the circulation is obstructed, and the pro- 
cedure has been a failure. To avoid clumping (intravascular conglutination), the authors 
suggest that the conglutinin content of the donor blood be reduced by replacing one-half the 
plasma by saline. Polycythemia from overtransfusion should be avoided. Irvixg L. Frank. 

Exsanguination-Transfusion in Erythroblastosis Fetalis, Internat. Med. Digest 50: 246, 1947. 

Exsanguination-transfusion, or the exchange of good blood for bad, was first proposed 
in 1921. At that time Robertson reported its use in the treatment of severe burns in infants 
and children, and later in treatment of erysipelas, septic scarlatina and acute intestinal in- 
toxication. Subsequently others used it in the treatment of poisoning by resorcin, mercuric 
chloride and phenol, and in treatment of typhoid fever. 



Correspondence 


Death Prom Placenta Previa 

To the Editor: 

I have read with interest the case reported hy Dr. Brody under Correspondence in the 
February, 1948, issue of the Jouhxal, purporting to be a death due to placenta previa in 
wliich there was neither intrauterine nor intracervical manipulation, 

A copy of Borland’s Medical Dictionary has been sent to Dr, Brody for his effort and 
thoughtfulness in ‘trying to find a case of placenta previa, uncomplicated by accreta, as men- 
tioned in my paper, in which there had been neither intracervical nor intrauterine manipula- 
tion, but which, nevertheless, terminated in death. Obviously, sudden or immediate exitus in 
placenta previa has only one cause — such loss of blood as is incompatible with life. In many 
cases of sudden death in obstetrics, autopsy findings are necessary to determine whether the 
death was due to hemorrhage, or partiallj" to hemorrhage, with shock being the major element. 

Unfortunately, for two reasons, I cannot use this case to start my series: (1) There is 
no definite proof that the case was one of placenta previa, and (2) there is no proof that the 
patient died from hemorrhage. These points will be di.scusscd. 

Dr, Brody states: ‘'At midnight she began to feel abdominal pains and discomfort, 
which became rapidly worse. She was rushed to the hospital, ’ ’ On admission to the hospital 
she was “cyanotic with labored breathing.’’ E.xamination “revealed a full-term uterus 
which was hard and tender. Fifteen minutes later, while the patient was being shaved, she 
had a profuse hemorrhage from the vagina; . . , one-half hour after . . . she was in com- 
plete shock, restless, tossing in bed, and gasping for breath. Plasma was administered . . . 
the patient expired twenty minutes later.’’ It would be most unfair to assume that the 
plasma had anything to do with the exitus of this shocked but restless and tossing patient 
who expired twenty minutes after the intravenous therapy. 

The autopsy findings showed “congestion and edema of the lungs,’’ which are common 
in shock, “a full-term fetus in utero, and a placenta lying in the lower pole[?] of the uterine 
cavity.’’ There was no reported careful examination, such as microscopic sections to show 
the real attachment site of the placenta; nor whether the abdominal viscera were pale or 
edematous with subcapsular petechial hemorrhages. 

In contradistinction to the foregoing facts reported for Dr. Brody’s ease, and leaving 
your readers to draw their omi conclusions, it might be in order to state that the amount of 
bleeding at any given period in labor, or before labor in a case of placenta previa, depends 
entirely on the cervical effacement and dilatation with its consequent placental separation; 
placenta previa is unaccompanied by pain, uterine tenderness, or hardness; and, if the loss of 
blood were to become lethal, autopsy findings would be that of what is commonly designated 
“bled white,’’ i.c., none of the viscera, including the lungs, would show any evidence of 
edema, but would be pale in color. The labored breathing indicated that pulmonary edema 
was present prior to death. No attempt was made to explain the hyperpyrexia. 

It seems to me tliat Dr, Brody was unfortunate in encountering a fatal case of preinatnrd 
separation of the placenta regardless of the latter’s site of attaclunent. The separation was 
sudden and massive and gave rise to the clinical sjTnptoms as described by him and followed 
rapidly by death. The autojisy finding of edema of the lungs tends to confirm the opinion 
that death was due to shock and not to loss of blood. And it should be mentioned that in 
massive ablation of the placenta such as occurred in this case, shock is a much more common 
cause of death than hemorrhage. For confirmation of these opinions, I would suggest that 
Dr Brody consult >Sheehani or :Moon.2 Both are eminent authorities on deaths due to shock. 
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Puerperium 

Coryell, M. N., Harris, M. E., Miller, S., Williams, H. H., and Macy, I. G.: Metabolism of 
Women During the Reproductive Cycle XIV. The Utilization of Pantothenic Acid 
During Lactation, J. Lab. & Clin. Med. 32; 1454, Dec., 1947. 

iletabolic studies of pantothenic acid intake and output were carefully performed in 
lactating women. The output in milk and urine was measured during the immediate puer- 
periuin and also at a later period, when lactation was well established. During the first ten 
postpartum days, pantothenic acid secretion in the milk was constant, its steady total increase 
being related to increasing milk volume produced. During the first five-day period, most 
subjects excreted less pantothenic acid in the urine than they took in their diet, while the 
reverse was true in the second fivc-daj' period. The authors conclude that pantothenic acid 
may be stored in the body or that it may be retained for more than twenty-four hours during 
its metabolism. They also state that phj’siologic levels are maintained in .the milk and urine 
of such women, uuthout respect to their current intake, if their nutritional status in respect 
to vitamins is good.', ' ■ S. B. Gu.sberg. 

Coryell, M. N., Harris, M. E., Miller, S., Rutledge, M. M., Williams, H. H., and Macy, I. G.: 
Metabolism of Women During the Reproductive Cycle. XV. The Utilization of 
Biotin During Lactation, .T. Lab. & Clin. IMed. 32: 1462, 1947. 

Careful metabolic studies of biotin intake and output in urine and milk were made in 
lactating women. The values for biotin in breast milk during the first four postpartum days 
were too low to be reliable. During the second five-day period, the total secretion and relative 
concentration in the milk varied widely. Studies of milk obtained at later periods, when 
lactation was well established revealed it to contain 2 to 14 per cent of the total intake. The 
urinary biotin excretion averaged 47 per cent of the intake during this period. The authors 
cite the work of other investigators, who have demonstrated a fecal biotin factor in biotin 
metabolism; they suggest that variation in fecal synthesis may explain the variability of 
individual response. S. B. Gusberg. 



EOSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES=f= 


(Appears in Janmry, April, Jtdy, October) 


American Gynecological Society, (1876) .President, Ludwig Emge. Secretary, Konnau 
Jliller, Aim Arbor, E'ext meeting, May, 1949, Hot Springs, Va. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. (1888) 
President, A, D: Campbell, Montreal, Quebec, Secreatry, James R, Bloss, 418 lltli Street, 
Huntington, W, Va. Annual meeting Hot Springs, Va., Sept. 4-6, 1947. 

Central Association of Obstetricians and Gynecologists, (1929) President, Earl C, Sage, 
Omaha, Heb. Secretary-Treasurer, John L Brewer, 104 South Michigan AVe., Chicago, 
111, Annual meeting Louisville, Ky., Oct. 23, 24, and 25, 1947. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) Prc,sidcnt, S. R. 
Horris, .Taclcsoniulle, Ela; Secretary, E. D. Colvin, 1259 Clifton Road, X.E., Atlanta, 
Ga. Annual meeting at Williamsburg, Va., February 10 to 12, 1949. 

A, M. A. Section on Obstetrics and Gynecology. Chairman, William F. Mengert, Dallas, 
Texas. Secretary, A. B. Hunt, ^fayo Clinic, Rochester, Minn. Annual meeting June, 


New York Obstetrical Society. (1863) President, Albert H. Aldridge. Secretary, Claude E. 
Heaton, 205 East G9th St., New York 21, N. Y, Second Tuesday, from October to May, 
Yale Club. 

Obstetrical Society of Philadelphia. (1868) President, John B. Montgomery. Secretary. 
James P. Lewis, 1930 Chestnut St., Philadelphia, Pa. First Thursday, from October to 
May. 

^Chicago Gimecological Society, (1878) President, Aaron E. Kanter. Secretary, Edward M, 
Dorr, 30 N. Michigan Are., Chicago 2, 111. Third Friday, from October to June, Hotel 
Knickerbocker. 

Brooklyn G^ecological Society. (1890) President, Alexander E. Dunbar. Secretary, William 
T. Daily, 142 Joralemon St., Brooklj-n, N. Y- First Friday, from October to hlay. Kings 
County Medical Society, 1313 Bedford Arc., Brookljm, N. Y. 

Baltimore Obstetrical and Gynecological Society. (1029) President, Lawrence Wliarton. 
Secret ary-TreasU’rer, .John W, Haws, 9 E. Chase St., Baltimore, 2itd. ’ ileets quarterly at 
Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society. (1876) President, Stanley T. Garber. Secretary, .Joseph G. 
Crottj', 146 West Mchlillan St., Cincinnati, Ohio, TMrd Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, W. O. Johnson, Secretary, 
W. E. Oldham, 842 Barrett Avenue, Louisville, Ky. Meetings fourth Monday of each 
month from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Ronald Frazier. Secretary- 
Treasurer, Gifford D. Seitz, 919 Taylor" St. Bldg., Portland 5, Ore. Meetings last- 
Wednesday of each month. 

Pittsburgh Obstetrical and Gimecological Society. (1934; President, James Hodgkis.s. 
Secretary, Clarence H. Ingram, .Jr., 902 People.s East J:ind Building, Pittsburgh 6, Pa. 
First Monday of October, November, December, January, February, Marcli, April, and 
?ilay. 

Obstetrical Society of Bostom (1861) President, Paul Gustafson. Secretary, H. Bristol 
Nelson. 1180 Beacon Street, Brookline, Mass. Third Tuesdav. October to April, Harvard 
Club. 


New England Obstetrical and Gynecological Society. (1929) President, Arthur E. G, 
Edgelow, Springfield, Mass. Becorder, Carmi R. Alden, 270 Commonwealth Ave., Boston 
16, Mass. Meetings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society, (1931) President, Henry N, Shaw. 
Secretary-Treasurer, William Benbow Thompson, 6253 Hollj-wood Blvd., Los Angeles, 
Calif. Next meeting in Seattle, Wash., Oct. 1 to 4, 1947. 

Washington Gynecological Society. (1933) President, William J. Cu.sack. Secretary, John 
Parks, 901 23 St,, N.W., Washington, D. C. Fourth Saturday, October, November, 
.January, klarch. May. ^ 

New Orleans Obstetrical and Gynecological Society. (1924) President, Woodward D. 
Beaeham. Secretary, Harry kleyer, Audubon Bldg., Now Orleans 10, La. Meetings 
held October, November, .January, March, and May. , . ^ ^ , 

St Louis Gynecological Society, (1924) President, Joseph A. Hardy, Jr. Secretary, Paul 
F. Fletcher, 634 North Grand Ave., St, Louis 3, Mo, Meetings second Thursday, October, 
December, February, and April, 


»Change.s omissions, and corrections should be addres.sed 
The number alter the Societ>-’s name is the year of founding. 
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Since the publication of my paper, “The Conservative Management of Some Varieties 
of Placenta Previa,” three years ago, approximately 7,500,000 babies have been born in 
continental United States. Assuming that the incidence of placenta previa is 1 in 180 term 
or near-term deliveries, there should have been 41,660 cases of all varieties of previa during 
this time. I am still sure that some of these cases, apart from those of placenta previa 
accreta, have, vithout manipulation, “bled to death,” and I am still going to endeavor to 
find some of these cases in order to determine its incidence. With our better medical recording 
and vith proper assistance from the numerous Maternal Mortality Committees, and, may it 
be added, vith the same interest as shown by Dr. Brody, some cases should be uncovered. I 
am still of the opinion that the textbook picture of placenta previa is too frightening, and 
that the doctor who quickly says, “Oh, I Imow of a case, etc.,” is probably dealing more in 
folklore than in facts. 

I hope the publication of this correspondence will stimulate further interest. 

Herman W. Johnson, M.D. 

Dept, of Obstetrics, 

Baylor University 
College of Medicine, 

Houston, Texas, 

March 8, 1948. 
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New Jersey Obstetrical and Gynecological Society. (1947) President, Herschel Murphy. 
Secretary, Benjamin Daversa, Spring Lake, N, J. Meetings semiannually. 

Honolulu Obstetrical and Gynecological Society. (1947) President, Colin C. McCorriston. 
Secretary-Treasurer, K. S. Tom, 296-E South Vineyard Street, Honolulu 39, Hawaii. 
Meetings third Monday of each month, Mabel Smyth Building. 

Oregon Society of Obstetricians and Gynecologists. President, Duncan R. Neilson. Secre- 
tary -Treasurer, David M. Baker, 520 Mayer Bldg., Portland 5, Ore. Meetings held on 
third Friday of each month from October to May. 

National Federation of Obstetric-Gynecologic Societies. (1947) President, William Ben- 
bow Thompson. Secretary, Woodward D. Beacham, 1430 Tulane Ave., New Orleans 
13, La. 

Dayton Obstetrical and Gynecological Society. (1937) President, P. K. Champion. Sec- 
retary, L. J. Lohr, 2C76 Salem Ave., Dayton, Ohio. Meetings, third Wednesday 
monthly from September through June at the Van Cleve Hotel. • 

Dallas-Fort Worth Obstetric and Gynecologic Society. (1948) President, Asa A. Newsom. 
Secretary, A. W. Diddle, 2211 Oak Lawn Ave., Dallas 4, Texas. Meetings in spring 
and fall. 
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San ilirancisco Gynecological Society. (1929) President, Albert M, Vollmer. Secretary, 
■ Daniel G. Morton, University of California Hospital, San Francisco, Calif. Eegular 
meetings held second Friday in month from October to April, University Club, San 
Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gjmecologists. (1930) President, Warren E. 
Massey. Secretary, George F. Adam, 4115 Fannin St., Houston 4, Tex. 

Michigan Society of Obstetricians and Gynecologists. ('1924) (Formerly the Detroit Ob- 
stetrical and Gjmecological Society.) President, Harold C. Mack. Secretary, Jolm 
P. Ottaway, 1551 Woodward Ave., Detroit, Mich. Meetings first Tuesday of each 
month from October to May (inclusive). 

Central New York Association of Obstetricians and Gynecologists. (1938) President, 
Easonond J. Fieri. .Secretary, Nathan N. Cohen, 713 E. Gencsse St., Syracuse, N. Y. 
Meets second Tuesday of September, November, January’", March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, Gilbert F. Douglas. 
Secretary, Hunter Brown, 1922 South Tenth Ave., Birmingham, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, Jr., 
San Antonio, Tex. Meetings held first Tuesday' of each month at Gunter Hotel. 

Seattle Gynecolo^cal Society. (1941) President, Eoger E. Stewart. Secretary, Albert F. 
Lee, 1115 Boylston, Seattle 1, AVash. Meetings held on third Wednesday of each month. 

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A. Mechler, 1612 
Tremont St., Denver, Colo. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, J. M. Freeman. Sec- 
retary-Treasurer, Lionel T. Servis, 425 East AVisconsin Ave., Milwaukee. Meetings held 
in May and October. 

San Diego Gynecological Society. (1937) President, E. C. Hall. Secretary, D. Dalton Deeds, 
2001 Fourth Ave., San Diego, (lalif. Meetings held on the last AA’'ednesday of each month. 

North Dakota Society of Obstetrics and G 3 rnecology. (1938) President, Ealph E. Leigh, 
Grand Forks. Secretary, G. AVilson Hunter, 807 Broadway, Fargo, N. D. 

A7irginia Obstetrical and Gynecological Society. (1936) President, John Boyd. Secretary- 
Treasurer, William Durwood Suggs, Monument Ave. and Lombardy St., Eichmond, A^a. 
Next meeting not announced. 

Columbus Obstetric and Gynecologic Society. (1944) President, Dana Cox. Secretary, 
Zeph J. E. Hollenbeck, 9 iButtles Ave., Columbus, Ohio. Meetings held fourth AA’ednes- 
day of eacli month. 

Naussau Obstetrical Society. (1944) President, Austin B. Johnson. Secretary, Eobert S. 
Millen, Westbury, N. Y. Meetings, bimonthly from October to May. 

Bronx Gynecological and Obstetrical Society. (1924) President, H. J. Lesnick. Secretary, 
Mark Daniel, 2344 Dawdson Ave., Bronx 53, N. Y". Meetings, fourth Monday monthly 
from October to May. 

Washington State Obstetrical Society. (1936) President, John H. Fiorino, Everett. 
Secretary, H. H. Skinner, Yakima, Meetings, first Saturday of April and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, Thomas J. Sims. 
Secretary, LeEoy Goodman, 702 Bryant Bldg., Kansas City, Mo. Meetings, last Thurs- 
day, September, November, January, and March; first Thursday, May, University Club. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, Carl E. Krugmeier. 
Secretary-Treasurer, A. M. McCausland, 3780 AA’'ilshire Blvd., Los Angeles, Calif. 

North Carolina Obstetrical and Gynecological Society. (1932) President, Wallace B. Brad- 
ford. Secretary, Eichard B. Dunn. Meetings semiannually. 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, William A. 
Scott. Secretary, James Good^vin, 510 Medical Arts Bldg., Toronto, 5. Meetings held 
annually, date of next meeting to be announced later. 

Akron Obstetrical and Gynecological Society. (1946) President, S. B. Conger. Secretary- 
Treasurer, Alven M. Weil, 1030 First National Tower, Akron 8, Ohio, kleetings held 
third Friday of January, April, July, and October, City Club of Akron, Ohio, Bldg. 

Miimesota Society of Obstetrics and Gynecology. President, Everett C. Hartley. Secretary, 
John Haugen, 100 E. Franklin Ave., Minneapolis, Minn. Meetings held spring and fall. 

Miami Obstetrical and Gynecological Society. (1946) President, M. C. AVilson. Secretary, 
George A. Mitchell, Huntington Bldg. Meetings, second Thursday in January, March, 
May, and November. 

Omaha Obstetrical and Gynecological Society. (1947) President, Charles F. Moon. Sec- 
retary, Donald C. Vroman, 813 Medical Arts Bldg., Omaha 2, Neb. Meetings held third 
AVednesdaj^ in January, March, Maj^ September, November. 

Oklahoma City Obstetrical and Gsmecological Society. (1940) President, LeEoy H. Sadler. 
Secretary-Treasurer, John AV. Eecords, 301 Northwest 12 Street, Oklahoma City. 

Cleveland Obstetrical and Gynecological Society. (1947) President, Eobert E. Faulkner. 
Secretary, G. Keith Folger, 10515 Carnegie Ave. Meetings on fourth Tuesday of 
September, November, January, March, and May at University Club, 3813 Euclid Ave., 
Cleveland 15. Ohio. 
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He began his professional career in Bdinbnrgli, as a genera] practitioner, 
blit early devoted his niteiiiion to lilidAvifery, obiiiining an appointment to the 
Lying-in Hos])ital and starting a lecture course for students in obstetrics. 


When he was 28 years of age, the Professorslnp of Midwifery in the Uni- 
versity became vacant and Simpson was a candidate for tiie Chair. The appoint- 
ment was in the hands of the Town Council of the City and the contest for votes 
between Sim])son and bis chief rival, Kennedy of ]3ublin, was very keen. Simp- 
son put all of his enormous enei-gy into the fight, even going so far as to aequii-e 
a wife at short notice when he learned that his state of bachelorhood vas being 
u.sed as an argument against him. He was finally elected to the Chair by the 
, margin of one vote. 

We are apt today to think that Simpson’s only claim to fame i-e-sts upon 
his contributions to the knowledge and practice of general anesthesia and its 
application in obstetrics. But had he done nothing at all in this field, his name 
would still live as one of the pioneers in the fields of botli obstetrics and gyne- 
cology. He was a great teacher, l}oth as a lecturer to his students and as a con- 
tributor to medical journals. His collected i)a]mj‘s fill tlnee very lai-ge, closely 
printed volumes. He was a great antiquarian. He had a command of the 
English language which is pcrfeetly remarkable and he used this gift in con- 
troverting the criticisms to which his plea for anesthesia in labor gave rise. 

He is the invoUor of the uterine sound and wrote several papers on its use 
in diagnosis. He gave a most accurate description of the mcclianism of labor in 
the rickety fiat pelvis. 

A contemporary of Oliver Wendell Holmes, he believed with him that puer- 
peral infection “is nsually propagated, not directly from individual to individ- 
ual, but indirectly through the medium of a third person ; and that person gener- 
ally the medical attendant or nurse.” He wrote much on surgical sepsis or 
surgical fever, as it was then called, and believed that much of it was due to the 
aggregation of patients in hospitals. 

He and Lister were working in Edinburgh at the same time hut we have to 
- record that Simpson never accepted the Listerian concept of the bacterial origin 
of .septic infection — a remarkable weakness in one otherwise so .strong. 

I have mentioned only a few of the topics on which Simpson wrote. Some- 
where in the three volumes of his papers we can find his views on practically 
every obstetric and gynecologic sub.iect which is under discussion today. 

This evening, however, it is his Avork on obstetric anesthesia Avhich especially ,■ 
interests us because it was just 100 years ago on last January 19th, that Simpson 


administered for the first time inhalation anesthesia with ether to a woman in 
labor. That date, January 19th, 184.7, is therefore a notable one in obstetric 
history. Later in the same year, on November 41 h, Simpson discovered the anes- 
thetic' properties of chloroform. On November 30th he read a paper at the 
Bdinbur<^h I\redico-Chirugical Society entitled “An account of a New Anesthetic 
agent 'as”a Sub.stitute for Sulphuric Ether in Surgery and Midwifery.” This 

paper Avas published on Noa’. 35, 1847. , , , r.- 

Wit!) cill his enorniou.s ittCJitJil drive ynd scientific outlook, Siiup.soii ^\as a 
man of fine .sensibilities. When a .student, he almost gave up medicine for law, 
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Special Article 

COMMEMORATION OF THE CENTENNIAL OF THE INTRODUCTION OF 
ANESTHESIA IN OBSTETRICS BY SIR JAMES Y. SIMPSON- 

B. P. WAT.SOX, j<\]?.C.S.E., 3AR.C.0.G'., New Yokk, N. Y. 

I T IS a great pi-ivilegc to spealc on Ihi.s ocea.sioii, avIicji llio New Yorlc 0]),slotric'al 
Society coniinemoralcs the Centennial of tlic Tntroclnetion of Ancsthesi.s in 
Ob.stetries by Sir James Y. Simpson, for Simpson is one of my heroes. 

Ho died long before I was born, Jnit J wa.s lionse .sui’gcon to his ne])]icw and 
sucee.ssor, Sir Alexander Simpson, who often talked to me about him. I have 
dined in the .same dining room and ofl! tlic same table round which Sim])Son and 
his friends gathei-ed when they tested out, o?i themseh'cs the effects of various 
agents which might have anesthetic pi'opcrties and ultimately found chloroform. 
I occupied for four years the profes.sorial Chair of i\lidwifery and Diseases of 
Women in the University of lOdiiiburgh, the chair to which Sir James Simijson 
has given distinction for all time. For these reasons I have a very personal feel- 
ing for him and for all that he did. So much so, that I took him as the subject 
of part of my inaugural address as President of the American Gynecological 
Society. My talk to you tonight may therefore be somewhat repetitious, and for 
this I ask your indulgence. 

Simpson’s conti'ibution to the alleviation of human suffering arose in no 
haphazard fashion. He was a man of great mental capacity and was endowed 
with a true scientific spirit. Ali'eady as a schoolboy, the seventh son of poor 
parents, he had studied the flora and geology of the countryside. He was head 
of his school at the age of fourteen when he entered the faculty of Arts of the 
University of Edinburgh. He never completed his Arts course for after two 
years he was attracted to medicine. He completed his medical course and passed 
the final examination at the age of 19 and bad to wait two years before he could 
be graduated and be licensed to practice. These two years were occupied in at- 
tending again the course in Midwifery, in acting as assistant to the professor of 
pathology, in assisting the doctor in his native village of Bathgate and in travel 
to London and the continent of Europe. 

*Road at a meeting: of the New York Obstetrical Society, Dec. 0, 1947. 


Note: The Editors accept no responsibility for views and statements of authors as 
published in their ‘ ‘ Original .Communications. ’ ’ 
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NovciHber 4t]i, 1847—077 7-cl777-77777 " homo afAer a ^YC^lvy day’s labor, Dr. Si 777 p- 
S071 witli his two l7-ie77ds a7id assisla77ts, Dr. Tiiomas Keitli and J. JTatthews 
Du7iean, sat down to their somcAviiat liazai-dous woi’k i7i Dr. Siinpso 7 i’s dining 
room. Having i7i]ia]ed several snbsta77ees, but witliout niucli effect, it oeeuiTcd 
to Dr. Siinpsoh to try a ponderous material, which had bee 7 i formerly set aside 
on a lu7n]7ar table, and which, 077 aceouiit of its g 7 ’eat weight, he had hithc 7 'to 
regarded as of no likelihood whateve7-. ’ That happe7ied to be a small bottle of 
chloroform. The bottle was sca7-ched fo7-, aiid i-ecovei-ed f 7 ’om beneath a heap of 
wastepaper. A77d, with each tU7nble7’ newly charged, the inhale7’s i-esumed their 
vocation. Immediately an unwonted liilai-ity seized the party; they became 
bright-eyed, veiy happy and vciy loquacious — expatiating on the delicious aroma 
of the new fluid. The eonvei\satio7i was of unusual intelligence, and quite 
charjned the listmiei’s — some ladies of the family and a 77 ava] officer, hi'otber-in- 
law of Dr. Simpson. But suddenly there was a talk of sounds being heard, like 
those of a cotton mill, louder and louder; a ]no777ent more, then all was quiet, 
and then — a crash. 


“On awakening. Dr. Simpson’s first pci-coption was mental, ‘This is far 
stronger and better than ether,’ he said to himself. His second was to note that 
he was prostrate on the floor, and that among the friends about him there was 
both confusion and alarm. Hearing a noi.se, he turned 7'ound and saw Dr. 
Duncan beneath a chair — his ,iaw dropped, his eyes staring, his head bent half 
under him; quite unconscious, and snoring in a most dctci’inined and alai’ming 
manner. More noise still, and much motion. And then his eyes overtook Dr. 
Keith’s feet and legs making valorous efforts to overtiu-n the supper-table, or 
more probably to an7iihilate eve7’ything that was 077 it ; I say, 7no7'e p7’obably, for 
fi’eque77t 7’epetitions of inhalatio]7 have confiianed, in the case of my esteemed 
friend, a eha7’acter for maniacal and unre.strai77able desti’uctiveness, always under 
cl7lorofo7’m, i77 the transition stage. By and by, D]*. Simpso77 having 7’egained his 
seat. Dr. Dunca7i having fi77ishcd his uneomfo7-table and i7ni'efrcshing slumber, 
a 77 d Dr. Keith having come to an a7-ra77gcment with the table and its contents, the 
sede 7 Tint was resui77ed. Each exprcs.sed hii77self delighted with the new agent, 
and its i 77 halation was 7‘e]7eated many times that night — one of the ladies gal- 
la77tly taking her place ai7d ti77i7 at the table — in7lil the .si7])ply of chloroform was 
fairly exhaitsted.’’ 

The 7 'e ca 7 i now be no que.stioi7 but that to Simpson heloi7gs the sole ci-edit 


of beuis the first to si7ggcst a77d to 77sc general inhalation anesthesia with ether 
in laboi^and that he was the fir.st to den7onst7-ate the anesthetic p7-operty of chlo7-o- 
form. "While time has not co77fi7'med Simpson’.? assertion that chlorofoi-m was a 
better and safer a7iesthetie tlian ether, some of us .still 7-ega7-d it as having a ve7y 
definite place in obstetrics. 

The first mother to receive chloroform anestliesia during labor was tlie wife 
of Dr Car.stai 7 -s of Edi77burgh. The child, a girl, was named “Anaesthesia.’’ 
Her portrait at the age of H .stood on Simpson’s desk, and he called hei- his 
patron samt, “St. Anaesthesia.” 
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after witnessing the agony of a patient, undergoing a surgical operation in tJie 
Boyal Infirmary. Tlie suffering of liis parturient; patients always distressed him. 
He tried all sorts of drugs and even resorted to experiments in hypnotism in an 
effort to I’clievo them. Among all his otiicr interests this one was ever present in 
his mind. AYhen, therefore, news reached Edinburgh from across the Atlantic 
that Morton, in Boston, on Oct. 16, 1846, had successfully induced anesthesia hy 
inhalation of ether in patients operated on hy Bigelow and others, and that 
Liston had subsequently used it. in Tjondon, Simpson was thrilled and immedi- 
ately thought of its possibilities in obstetrics. 

The problem that faced him was a harder one than that which confronted 
the surgeon. Li those days, the .surgeon did his woi-lc quickly, so that the patient 
did not require to he long under the influence of the anesthetic. Tlie pi’ohlem 
presented to Simpson was twofold. Could the anesthesia he continued sufficiently 
long to give appreciable relief ? And would the anc.sthetic interfere with uterine 
contractions? He chose for the fir.st trial a ease of contracted pelvi.s, calling for 
the operation of version. He waited for this case, hecau.se, from the nature of 
the operation, any interference with the uterine contraction by the anesthetic 
would he of little moment. On Jan. 19, 1847, the operation was .successfully and 
painle.ssly performed under ether ane.sthesia. and Simp.son was able to satisfy 
him.self that uterine contraction went on normally. He, therefore, proceeded to 
employ it in normal cases, an account of which lie read before the Edinburgh 
Obstetrical Society on Feb. 10, 1847. The iiracticc was soon taken up in Scot- 
land, in Prance, in England, in Oermany, and a few months later in America. 

Not being altogether satisfied with ether, because of the large quantities 
required in prolonged cases, and hccau.se of the hi’onchial irritation to which it 
often gave rise, he had sent to him hy different chemists various volatile sub- 
stances which might he inhaled. With thc.se he experimented on hiimsclf and on 
his friends. Among.st these suh.stanc.es was a small quantity of chloroform. 
It is said that Mr. Waldic, a Scotsman in business as a chemist in Liverpool, 
had suggested to him that this was ])rohal)ly the anesthetic .substance in the 
chloric ether which Bigelow in Boston and Liston and Jacob Bell iii London 
had used successfully. 

In a recent letter to the Brit.i.sh Medical Journal, Dr. Selby .states that Dr. 
Matthews Duncan told him that it was he, Duncan, who found a bottle of chloro- 
form in Dr. Gregory’s chemical laboratory in Edinburgh Univcr.sit.y and con- 
veyed it to Simpson’s liouse. The substance, chloroform, had been discovered 
independently in this country, in France, and in Clormany, in the year 1831. 

Here is the story of the discovery, of its anesthetic ]-)ro])erties as it is graphi- 
cally told hy Professor Miller, a neai’ neighbor of Sir James Simpson in Queen 
Street, Edinhui’gh, and quoted hy his nephew and succe.ssor in the Chair, the 
late Sir A. E. Simpson. As a contemporary account I think it is woi’th quoting 
again. 

“Most of these ex])eriments were perfoiancd after the long day’s toil was 
over — at late night or early morn — aiid when the greater part of mankind was 
soundly anaesthetized in the arms of common sleep. Late one evening — it was 
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I quote its concluding paragraph because it puts in a nutshell the sequence 
of events in the discovery of anesthesia. Here are Simpson’s words : 

"If wc try to put into a summaTized form the data which we have iieen discussing 
regarding the introduction of anesthesia in America and this countrj', it appears to me 
that we might correctly state the whole matter as follows: 

“1 — That on the 11th December, 1844, Dr. Wells had, at Hartford, by his own desire 
and suggestion, one of his upper molar teeth extracted without any pain, in consequence 
of his having deeply breathed nitrous oxide gas for the purpose, as suggested nearly half- 
a-century before by Sir Humphrey Davy, 

"2 — That after having with others proved, in a limited .series of case.s, the anesthetic 
powers of nitrous -oxide gas, Dr, Wells proceeded to Boston to lay his discovery before the 
IVIedical School and Ho.spital there, but was unsuccessful in the single attempt which he 
made, in consequence of the gas-bag being removed too soon, and that he was hooted away 
by his audience, as if the whole matter were an imposition, and was totally discouraged. 

"3 — That Dr. Wells’ former pupil and partner, Dr. Alorton of Boston, was present 
with Dr. Wells w'hen he made his experiments there. 

“i — That on the 30th September, 1846, Dr. ilorton extracted a tooth without any 
pain whilst the patient was breathing sulphuric ether, this fact and discovery of itself 
making a New Era in anesthetics and in surgery. 

"5 — That within a few rveeks (October ICth) the vapour of sulphuric ether was tried 
in a number of instances of surgical operations in Boston — Dr. Jlorton being generally the 
administrator; and ether vapour was established as a successful anaesthetic in dentistry 
and surgery. 

"6 — That in January, and the subsequent spring months, 1847, the application of 
sulphuric ether as an anesthetic in midwifery was introduced (by me), described in our 
medical journals, and fully cstabli.shed in Edinburgh, before anj' case with it was tried 
in Boston or America. 

"7 — ^That on the 1.5th November, 1847 (that is the date of the publication of his 
paper), the anesthetic effects of chloroform were discovered in Edinburgh, and that it 
swiftly superseded in Scotland and elsewhere the use of sulphuric other, and extended 
rapidly and greatly the practice of anesthesia in surgery, midwiferj', etc.” 

The letter continues; "I am very sorry to have taken up so much of your time and 
my time vdth such a petty discussion as the present. It has extended to too great length; 
but I am a sad invalid just now, and quite unable to write with the force and brevity 
required. With many of our profession in America I have the honour of being personally 
acquainted, and regard their friend.ship so very highly that I shall not regret this attempt 
— my last perhaps — at professional writing as altogether useless on my part, if it tends 
to fix my name and memory duly in their love and esteem. 

“Yours very truly, .1. Y. Simpson.” 


The Tiew.s of Simpson ’.s death reached Boston by cable before his letter 
arrived and the GjTiecological Society of Boston held a Memorial Meeting in 
honor of their “late beloved associate” who wa.s, they said, “one of natui’e’s 

noblemen.” , r 

Thus the ultimate result was that Simpson freely acknowledged— as he had 

always done— that he believed that IMorton was the first man to produce general 
anesthesia to the surgical degree by the admini.sti’ation of ether, and Bigelow 
aelcnowledged that Simpson was the fii“st man to use ether as an anesthetic in 
obstetrics and that he discovered the anesthetic propertie.s of chlorofoi-m. 

Ton will note that neither of them makes any mention of Jackson, altliough 
Simp.son, in some of his earlier writing.s, docs note that it was he who had .sug- 
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With the demonstration of the feasibility of general anesthesia in the con- 
duct of labor, Simpson’s work was hot finished, for there immediately arose a 
most determined opposition to its nse from certain members of the medical pro- 
fession and from the Church. One could spend a whole evening quoting Simp- 
son’s forceful replies to all tjq^es of criticism — none was too trivial for him to 
pass over. For instance, take the following extract from one of his letters : 

“Edinburgh, February, 1849. 

“An objection to the emplojmient of chloroform in midwifery, on the ground 
of alleged indecencies committed by patients whilst under its influence, has been 
raised by Mr. Greain. This is by no means a new objection. At the time when 
various of our now common articles of food and medicine were first introduced 
into use, these innovations were frequently opposed and decried on exactly the 
same ground. As a general rule, this was an argument always resorted to bj’" 
weak and impure minds, when they could find no stronger arguments against 
any proposed innovation in our customs or habits. For instance, at the present 
day, no one imagines or argues that the eating of potatoes is liable to cause in 
those who eat them any indecency of word or action. And yet that was one of 
the principal arguments maintained by the unscrupulous against the use of 
potatoes for long after their introduction. In liis ‘Traditions,’ Mr. Clmmbers 
states that, even as late as the last century, there was a prejudice against the 
potato for this, among other reasons — ‘That is was a provocative to incontinence.’ 
A hundred years after this, our successors in the profession will probably feel 
as much surprised at the idea of the use of chloroform exciting improper words 
and actions, as we are all now at the old idea of the use of potatoes being 
■attended with the same alleged consequences.” 

I think that we, his successors, one hundred years after, can say to the 
shade of Simpson tonight that we certainly are surprised. 

His two chief medical opponents in this country were Meigs of Philadelphia 
and Bigelow in Boston. Between Meigs and Simpson the point at issue was 
whether it was right and proper to relieve a woman of the pains of labor by 
general anesthesia. Meigs maintained the attitude ’taken by many clerics of 
that day that to do so Avas to go against nature and against a divine dispensation. 
Meigs AA’rote that he regarded “The pain of natural labor as a state not by all 
possible means and ahvays to be escheAA’^ed and obviated, a labor pain being a 
most desirable, salutary, and con.seiwatiAm manifestation of life force.” He 
also objected to anesthesia in forceps delh'-eries on the ground “that the Sensa- 
tions of the patient afford us our best aid for the introduction of the instrument. ’ ’ 

The controversy between Dr. Jacob BigeloAV of Boston and Simpson Avas 
as to the priority of the discovery of general anesthesia and its use in obstetrics. 
BigeloAV accused Simpson of hot duly I’eeognizing Morton, and Simpson ac- 
cused BigeloAv and others in Boston of not recognizing him (Simpson) as thn 
first man to give general anesthesia to a Avoman in labor. Their letters extend 
tO' many printed pages and make most liA'cly reading. The last letter Avas 
Ayritten by Simpson from Edinburg in April, 1870, 
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Another described him as possessing: '‘Tiie imad oi! Jove, tiie bod.y of 
Bacchus. 

James Young Simpson conferred upon women a great blessing. But it was 
not at fiiAst -an unmixed' blessing. The general use of anesthesia was folloAved 
not by a diminution but rather bj^ an increase in maternal mortality. Milne 
Murrarj" of Edinburgh, writing in the year 1900, said, feel sure that an 
explanation of much of the increase of matei-nab mortality from 1847 onwards 
will be found in, first, the misuse of anesthesia, and, second, the ridiculous 
parody Avhieh, in many practitioners’ band.s, .stands for the use of antiseptics. 
Before the days of anesthesia, interference was limited and ob.stetrie operations 
were at a minimum, because interference of all kinds increased the conscious 
suffering of the patient. When ane.sthesia became 'pos.sible, and interference 
became more frequent because it involved no additional suffering, operations 
were undertaken when really unneee.ssary, on the demand of the patient or for 
the convenience of the practitioner. And .so complications arose and the dangers 
of labor increased.” 

We have gone a long Avay since these words were Avritten, forty-seven years 
ago. We have got ncAver and better analgesics and anesthetics, and a better 
understanding of their use, Avhilst the profe.ssion at large has been educated out 
of the era of “meddlesome midAvifeiy,” with the result that today matemal 
mortality is at an all-time low in this and in many other countiles. 

This result could not have been achieved without our analgesic and ane.s- 
thetie agents. As domiciliary midwifery has gradually been superceded by 
hospital obstetrics, our aseptic techniques have been perfected until they are on 
a par with those of general surgery. This, together with the use of the sul- 
plionamides and peniciUin, accounts for much of the fall in maternal mortality. 
The meticulous carrying out of these techniques Avould be extremely difficult or 
impossible with a restless patient. 

But we must be careful not to go to extremes and jdeld to the clamor of 
uninfoi’med lay demand as expressed in certain of our popular magazines and 
new.spapers for absoluteb^ painle.ss labor for all women. If we do so, we may 
have a repetition of the events which folloAved in 1847. 

No honest obstetrician can ever promise to any woman an absolutely pain- 
less labor. He can promise to make her labor as painle.ss as possible con.si.stent 
with safety to herself and to her child. He cannot, beforehand, accede to a 
request for some particular form of pain relief. He mu.st reserve to himself the 
choice of Avhich method he Avill use and at Avhat stage in labor he will use it 
according to circumstances. 

The greatest honor Ave can pay today to the memorA^ of Sir James Young 
Simpson is to use and not abuse the gift he gave us. 
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gested etlier as an anesthetic to Morton; nor is Long mentioned, and yet there 
seems to be no doubt that it was Long who, in 1842, first used ether as an anes- 
thetic in the performance of a surgical operation. 

The controversy among these five men, Crawford W. Long, Horace C. 
Wells, William T. S. Morton, Charles T. Jackson and James Young Simpson 
extended over many years. Their rival claims were supported by a host of 
protagonists, most of them willfully blind to the opposing facts and many of 
them swayed by > geographical and national prejudices. Morton, Wells, and 
Jacl^son were Northerners and Long was a Southerner. Is it to be wondered at 
that, during the period when the Civil War was brewing, boiling over, and ended, 
the Southerner was forgotten and ignored b.v the triumphant North? Or was it 
strange that all should combine against the claims of tlie foreigner? 

■ So far as the principals Avere concerned, it ended in tragedy for the three 
Northerners who spent their time and their substance in fighting their claims 
against each other and getting nowhere. Wells committed suicide, Morton died 
in penury, and Jackson spent his last years and died in an insane asylum. 
Long, ruined by the War, rebuilt his fortunes as a practicing physician in 
Georgia and died in harness at a ripe old age. 

Simpson alone had honors heaped upon him, but he died a comparath’^ely 
young man, he was just 58 — ^Avorn out by hard Avork. He AA^as created a baronet ; 
he enjoyed a veiy large and ver.v lucrative practice, but never did he alloAv his 
active mind any rest. His Avriting AA^as done at all hours of the da.y and night 
while Availing on the delivery of his patients. He lived to see the use of anes- 
thesia in labor become general, a tremendous impetus to its acceptance being 
given when Queen Victoria gaA’-e birth to her tAvo youngest children under the 
influence of chloroform. It Avas administered by Dr. John SnoAv, the first man 
in Britain to limit his practice to anesthesia. 

I quote you a description, somcAAdiat fulsome according to our present 
standards, grfen of Simpson Avhen at the zenith of his poAvers, by one of his 
contemporaries. 

“In stature the Professor is someAvhat under the middle size. The round- 
ness of his AA^aole form and the absence of Scotch ‘processes of bone’ AA’-ould 
authorize the inference of English extraction. His ambrosial locks, dark and 
almost imperceptibl}’’ shaded AAuth red, fall upon his shoulders. No feature in 
the Professor’s countenance is OA’^ergroAvn. The forehead is broad and projecting 
rather than lofty. There is much firmness about the mouth and the lips. The 
eye is brilliant, and looks out from the eyebroAA's Avith an energy and penetration 
betraying great mental poAver. With the fiercer radiation of its eagle fires is 
iDlended the soft gloAV of a Avarm heart, Avhich gives it a decided intellectual and 
moral expression. There is a fascination in his air, manners and conversation, 
an irresistible moral graAutation which elicits .and AAuns the admiration, love and 
confidence of all Avho come Avithin the magic circle of its influence. ’ ’ 

A medical colleague AAU’ote in 1848: “Decidedly the most wonderful man 
of the age in which he liA’^es is Simpson of Edinburgh. Notliing baffles his intel- 
lect, nothing escapes his penetrating glance, he sticlcs at nothing, he bungles 
nothing. Prom all parts, not of Britain only, but of Europe, do ladies rush to 
see, consult and fee the little man. ’ ’ 
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Point 2 placed four in dies 1o tlic right of the umbilicus on a level with it- 

and to 1 oint 3, placed four inches to the left of the midline and half the distance 

between the iimbiiicus and the left inguinal crease. The indifferent electrode 
(No. 4) was placed on the left thigh. (Pig. 1.) luamerent cieetiode 



Fig'. 1. Tiie placement of the abdominal electrodes and tlieir numerical sequence is demon- 
strated. 


Each of the three active abdominal electrodes was attached to the input 
terminal of a Type 715-A General Radio dii’cct current amplifier by .shielded 
wire. The indifferent electrode (No. 4) was connected to a suitable grounded 
ob.ieet, as was each amplifier. The outputs of the three amplifiers were applied 
to the input terminals of Esterline- Angus supersensitive recorders (1 Ma. for 
5-inch deflection), which were arranged to run s\mchronously by mechanical 
linkages. It was found nece.ssary to arrange these instruments in order of 
rapidity of feeding the record, using the fastest as the lead in.strument and the 
.slowest one to provide drag, always .starting the slowest last in order to synehro- 
nize the three instruments at the beginning of the record.s.*= 


»Tn our oricinal note we .stated that the recorder wrote at the rate of throe Inchc.s a 

_ 1 f -r-» T s »«f FMAM# w-»r r\T TSTiOrf T7nl«.'r>raU-v» 


out mat’me^dtsLancV'he'tween' m^^ the record represents nfteen .second.?. 

W^e are also unable to put in calibrating voltages on e.ach record because our .samples are 
taken from representative areas in actual recording. One millivolt on all record.? however, is 
represented bv the space covered by four of the nne nonzontal lines of the record. 
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FURTHER STUDIES ON THE ELECTRICAL POTENTIALS OF THE 

HUMAN UTERUS IN LABOR- 


Lt. Comdr. L. V. Dill., M.C., U.S.N., and Robert M. Maiden, Radio Engineer, 

Washington, D. C. 

(From the United States Naval Dispensary awl the A^aval Fcsearch Lahoratory ) 


D uring tlie investigation of the electrical phenomena associated with the 
human uterus in labor, it was found that changes in electrical potential, of 
low frequency and 'Avith an amplitude of several millivolts, could be recorded from 
the exterior of the Rhdomend 

This study was original^ conducted with the purpose of determining the 
nature of action -currents, their effect on the type of labor developed by the 
uterine musculatilre, and the diagnosis of any defects in pattern or voltages, 
if such patterns were found. Because of inherent difficulties in the amplifying 
and recording system employed, the uncertainties associated with skeletal mus- 
cular effects, and the failure to find a regularly reproducible pattern for these 
currents, extension of the methods was found necessary, with modification of 
the recording techniques. 

The present communication is concerned with the presentation of these 
findings. 

Materials and Methods 


Over forty patients were included in the series; complete records were ob- 
tained on thirty-one eases and the remaining ones discarded because of incom- 
pleteness, lack of cooperation of the patient, or mechanical difficulties Avhich 
made the value of the recording uncertain. 

Labor was investigated fin eighteen of the patients under varjfing stages 
of analgesia produced by barbiturates, Demerol and scopolamine. Sedation 
varied from an almost negligible degree to the extent of having the patient mo- 
tionless during contractions. Thirteen patients were studied, in whom caudal 
block was used as the means of pain relief. 

In this study, it was planned to record simultaneously the current from 
three points on the abdominal 'wall, in order to detei'inine the presence or ab- 
sence of a path of current spread and, at the same time, to calculate the incre- 
ment or decrement of voltage along the points of this path.** Saline electrodes 
with platinum contacts were applied by means of collodion to Point 1, placed 
four in ches to the left of the midline and four inches above the umbilicus ; to 

*The opinions expressed here are tliose of the autliors and do not necessarily reflect those 
of tile Na\-j' Department. 

**Tlirce points were utilized as a minimum with which tlie direction of the path of spread 
could be determined and an optimum in so far as equipment and electrode distribution are 
concerned. 
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Fifr. 2. — A curve demonstratirif? the types of variations in volt;if,'es and the terrninologj" 
assigned to each variation. 

T (trend); long term changes in voltages measured by the angle of deviation from 
the horizontal over a period of minutes. 

LPV (long period variation) : changes in voltage which occupv several -seconds (charac- 
teri.stic.ally ■; to 20 seconds). 

SPV (short period variation) : chanae-s in voltage which occupy a fe’.v .second.? icharac- 
teristically 3 to o .seconds). 

P^V (pulse wave): sudden bursts of voltage approaching one .second in duration with a 
rapid retum to the original voltage level. 
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Notations of contractions, motion, electrical static, type of labor, degree of 
cervical dilatation, palpation, rectal examination, technical details, and medica- 
tions were made directly on the recording pai^er. 

Since there was no easily recognizable pattern due to uterine contraction 
or uterine mechanical activitj'', it Avas thought necessary to classify the var^dng 
changes in potential with respect to the time necessary to complete a cycle. 
Pig. 2 is a representative 'tracing illustrating the tjqiical changes. Classifica- 
tions of the changes in potential associated with smooth-muscle activity have 
been made by Eosenblueth and coivorkers^ and by Eceles and Magladery.^ Their 
work was done on organ strips of laboratory animals Avith electrodes placed 
directly on the source, and are of A^eiy short interval (a feAV milliseconds). 
We do not feel that the patterns Ai^e liaA^e described are analogous to those of 
Eosenblueth and Eccles because of the greatly increased interval. 

Trend (T) can be classified as a sIoav, gradual change in potential in either 
direction : in a relatiA^e negative sense Avith respect to the indifferent electrode 
(upAvard) , or in a relative positiA-^e sense Avith re.speet to the indifferent electrode 
(doAATiAvard) . Actually, this sIoav change of potential is a veiy long jieriod 
variation, occupying several minutes rather than a fcAV seconds, and is not an 
entirely different phenomenon from the other changes noted. 

We liaA^e classified sIoav changes in potential in either direction Avhich ar- 
bitrarily occupy approximately ten to thirty seconds as “long period Amria- 
tions” (L.P.V.), and those AA'hieh occupy three to five seconds as short period 
variations (S.P.V.). 

An additional phenomenon, called a “pulse Avave” (P.W.), is noted A\dien 
a static charge is communicated to the body or to tlie recording instrument, 
but the AvaA'-e also occurs spontaneously, apparently from the uterine muscula- 
ture. It is of very short duration, about one second, and is of relatively high 
voltage (several millivolts). It is to be re-emphasized^ that the recorder used 
Avill not, under ordinary circumstances, respond to changes of potential of le-ss 
than one second’s duration, because of the mechanical inertia built into the 
recorder. 

Results 

Grony I (Two •patients ). — Painless contractions Avith impending onset of 
labor. 

Both patients Avere multiparas at term Avith tlie fetal head engaged and the 
cervix 2 to 3 cm. dilated. They Avere considered to be safe candidates for the 
induction of labor by artificial rupture of the membranes. In this manner Ave 
could be assured of obtaining tracings on patients in the very earliest phases 
of true labor. 

Electrodes Avere applied at the designated positions and control tracings 
obtained. The membranes were ruptui’ed under sterile precautions and record- 
ings made until the contractions became painful. 

Pig. 3 is a typical recording of such a patient. It is noted that the con- 
traction in this record AA'^as maintained for thirty seconds, and clinically AA'as 
felt to be of moderate tension. Voltage changes in all three leads are minimal 
during the contraction and most noticeable following it. The most strildng 
points, hoAvever, arc the absolute lack of similarity of the pattern in each of the 
leads, and the fact that, even though changes in voltage of noticeable mag- 
nitude do occur, they are asjnichronous and in no Avay do they giA^e the impres- 
sion that they could haA'c been taken from the .same patient. 

The trend of Leads I and II is doAvnwai'd Avhile that of Lead III is upAvard. 
Short period Amriations are absent from all leads and long period variations are 
inconstant and infrequent. No pulse Avaves are present. 
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Jnierprclation : In jirolaboi-, tlio oleclricnl activity oi' tlic uterus is not 
generalized or cooi'dinated. Changes in potential are small and infrequent; 
they are most evident over the lower uterine segment. Standing potentials, or 
basic potential diffei'cnees, are grossly irregular when one area of the uterus 
is compared with another area. 

Group If (Five paiicnis). — Early labor a.ssoeiated with i)ainlcss or mildly 
painful contractions without ju’ogressive cervical dilatation. 

Two of these patients wei’e primiparas in early labor of s])ontaneous 
origin. At the onset of recording, the contractions were painless, and, toward 
the end, were bearable but definitely painful. Tlie tliird was a multipara in 
whom progress was prevented by heavy sedation with barbiturates and Demerol 
after a 5 cm. dilatation of the cervix had been cx]ierienccd. 

Fig. 4 is a ty])ical record of what is clinically de.signated as false labor, 
defined arbitrarily as irregular contractions both in duration and interval, 
without progressive dilatation of the cervix. 

It is noted here that although Leads I and III are active with frequent 
changes of voltage, Lead II is relatively quiet. The trend of Leads I and II 
is similar although Lead 111 is in the op])o.sitc direction. Long period varia- 
tions are outstanding in Load I and short period variations are the oustanding 
feature of Lead 111. An occasional jnilse wave is seen in this type of labor. 
Dissimilarity of the leads is the outstanding feature of this picture. 

I'ntcrpreidiion: Non])rogressive mild laboi', or “false labor,’’ is charac- 
terized by definite changes in potential, but these changes are not coordinated 
and differ widely in varying areas of the musculature. Standing potentials, 
here, too, are dissimilar. Short period variations are most marked over the lower 
uterine segment. 

Gi'oup Ilf (Five patients). — Early ])ainful contractions associated with 
slow dilatation of the cervix. 

These patients, three primiparas and two multi])aras, were in early pro- 
gressive labor of mild to average intensity. Sedation was absent or, at most, 
enough to produce slight drowsiness. 

Fig. 5 is representative of the recordings of this type of labor. Here, for 
the first time, the synchi’onism of the records is recognizable and in general the 
patterns are similar. The trends of Leads 1 and II are similar, but Lead III 
is out of phase, although this is not always the case in this type of labor. Long 
period variations arc recognizably similar in all leads; they are most evident in 
Lead III and least so in Lead I. Large changes in voltage arc also most evident 
but occasionally occur in Leads I and II. 

Intcrpretaiion: In mild, progressive labor, there is a distinct similarity 
in the changes of potential in all portions of the uterus. Small differences in 
localized areas may exist, but, in general, the changes in potential are well 
coordinated. The standing potential may or may not be identical. ' 

Gimip IV (Five patients). — Patients with severe contractions and rapid 
dilatation of the cervix. 

There Avere two multij^aras and one primipara in this group. In this type 
of case, many records had to be discarded for the obvious reasons of poor co- 
operation of the patient, excessiA'’e motion, or uncertainty of recording. Thi-ee 
of these patients Avere cxti-emely cooperative and, des])ite mild sedation, in the 
face of severe pain, restricted motion to a minimum. 

Figs. 6 and 7 Avere obtained from these patients. It is noted here that 
changes in Amltage in all leads AA''ere of good amplitude and that the i-eeords are 
grossly identical in trend, amplitude of Amltagc, long and short period Amriations, 
and in pulse Avaves. 
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All the pfilieiil.s on whom rccoirls wei'e made with eandal nnesthe.sia were 
in good progressive labor belore the eandal ivas insliluled; we did not feel 
justified in doing such a jiroeednre purely to malm a I'oeording. Immediatelv 
alter inception of the caudal, however, in several inslanees, labor became non- 
progressive for periods varying from one hour to several hours, and the four 
patients described in this gi'oup were of this tyjie. 



Fig. 7. — Sovere labor. Af- in Fig. 0, all three le.afl.s are !ip;.roxiinately identical 


Fig, S is representative of .such a patient. It is noticeable that Lead I is 
quite without definite changes in voltage save in trend, in which it equals Leads 
II and III. Long and .shoi-t period variations are seen definitely in Leads II 
and III but definitely are not of the same pattern. 

It is of intere.st that if only one lead liad been u.scd, placed in the po.sition 
of No. 1 electrode, the picture would be that i-eported in our original description 
of the effect of caudal anesthesia on the changes in potential during labor. If 
the electrode had been placed in the position of Lead III, liowever, the picture 
obtained would have been quite different. 

Short pulse waves are noted in all three lead.s, aJthougli, as in the case of 
the .short period variations, they are mo.st obviously in Lead III. 

Tnierpreiaiion: Caudal anesthesia may temporanly reduce the rate of 

proo-rcssion of cervical dilatation, de.spite wliat seem to he adequate contractions 
of the utei'us. In .such a case, there i.s generally a gross difierence in the change 
of potential in varying portions of the uleru.s, altliough, in genei-al. the trend 
is still svnchronou.s. The over-all effect of caudal ane.sthcsia i.s that of ijiocknig 
nara.svmpathetic motor ncire impulses to the uterus, and is most in evidence 
in the Ynndns and least noticeable in the lower uterine segment, althougii it is 

definite in all areas. 
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Close scniliny will show that certain Avavc forms are not identical, although 
in general each iorin can he identified on each load. Short period varations 
are inost sharply defined in Lead 111 and least in Lead II, while long iieriod 
variations are best seen in Lead IT and least marked in Lead 1. Standing 
voltages in all leads are approximately the same. 



rpi These curves arc easily identified as coniing^ from the same source, 

iae trends, long: period and sliort period valuations are almost identical although variation in 
\oiiages of minor quality can be noted on comparison of leads. 


Interpretation: In rapidly progressive labor, the changes in potential in 
all portions of the uterus are well coordinated and approximately identical. The 
basic potential of the uterine museida’ture under such circumstances is essen- 
tially the same in all areas. 

Caudal Anesthesia 

Group I (Four patients ). — Very slowly progressive labor with contractions 
rendered entirely painless with caudal anesthesia. 
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Group IT (Ten jmticnis). — Progressive labor willi painless contractions 
due to caudal anestbesia. 

In general, with a satisfactory caudal anesthesia and moderate to severe 
labor, a definite pattern can be made out, and although all voltages are much 
lower than those noted in patients Avithout this motor nerve block, there are 
definite variations. Pig. 9 demonstrates such a patient. 

The pattern of each lead is recognizable as coming from the same source. 
The trends of Leads I and III arc similar although Lead II is in inverse phase. 
In general, the short and long ])criod variations are similar although differences 
of voltage of the same portion of the curve are obvious. In general, the short 
])eriod variations are most marked in Lead II and the long period ones in Lead 
ni. Pulse Avaves are identical in all leads. Pig. 10, demonstrating the record- 
ing from a patient in the same clinical type of goodjArogressive labor, demon- 
strates that such similarity is not ahvays evident.' Here Leads I and III are 
relative in trend, although the amplitude of voltage change in Lead III is so 
large as to make the pattei-ns seem quite unlike, and one complex found in the 
sample is entirely absent in both Leads I and II. Lead II, hoAvever, is entirely 
out of phase in the inverse direction Avhen compared Avith Leads I and III Avith 
re.speet to trend, to long and short period variations, and even as to pulse Avaves. 

Interpretation: ProgressiA’e labor made painless by means of caudal an- 
e.sthesia is in general characterized by changes' of potential of Ioav A’oltage, but 
.this Amltage change is usually Avell coordinated and equally distributed over all 
areas of the uterus. In general, the severity of the contraction can be correlated 
Avith the amplitude of the change of potential. At times, single complexes may 
be completely out of phase and CA’cn the trends of voltage and the standing po- 
tentials may be quite different even in the presence of good labor. One compli- 
cating factor AAdiich cannot be completely evaluated at this time is the degree of 
effecth'eness of the block to the motor impulses .to the uterus. Pigs. 11 and 12 
demonstrate the effect on the recording of alloAving the caudal to Avear off par- 
tially so that the patient feels "pulling doAvn” sensations Avith each contrac- 
tion, and Pig. 12 shows that Avith repetition of the blocking drug there is a com- 
plete disappearance of these AvaA^es. This patient Avas able to obtain complete 
blockage of the impulses, or almost complete. Others have varying response, 
due no doubt to the degree and resistance of the nerve sheath. The possibility 
of completely evaluating this factor is of course remote. 

Discussion 

In our preliminary reporP Ave AA^ere unable to evaluate (1) the part played 
by the contractions, visible or othenvise, of skeletal muscle; (2) individual 
variations due to technical errors inherent in the amplifying and recording 
apparatus; and (3) the apparent lack of uniformity of pattern associated Avuth 
uterine activity. The large over-all effect of induction of caudal nerve block 
Avas noted and its effect in depressing large changes in voltages recorded. 

With three electrodes spaced as described and a three-channel system for 
recording, Ave are able to elucidate certain of the phenomena and to speculate 
more accurately on other phases. 

We feel that the part played by slight action of striated muscle in the 
recording is negligible, as can be inferred by (1) the failure of the instruments 
to be exactly synchronous at all times; (2) the absence of the same general 
pattern despite relattyely seA^ere motion; and (3) the difference in amplitude 
of one recorder as compared to the other tAVO during a change in standing po- 
tential. 
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It is also reasonable to suppose that, unlike the heart, there is no- general 
wave passage of constant pattern over the uterus, hut merely relatively slow and 
Amry slow changes in potential Avhich may occur in a localized area or which may 
be transmitted to all areas, rapidly and with no constant pathway. 



Fig-. 13. — Labor tlepressed by )ieavv basal sedation, activated by Pituitrin. Tiie changes 
In potential are minimal. There is almost complete disappearance of long and short period 
variations ; the trend is in general similar. With tlie onset of Pituitrin action, there is an abrupt 
drop in potential in all leads, and the same relative pattern can be seen, altJioiigh the trend of 
Lead I is upward. Lead III downward, and Lead II intermediate. Sliort and long period varia- 
tions are in general similar. 


The site of origin of these changes in potential is not constant; that is, there 
is no pacemaker. Bather, it seems likely, if our recorders are as synchronous as 
we believe, that the points of origin may be multiple and placed at any point on 
the uterine body, with the greatest frequency of origin in the lower portion of 

Tlie cause of the change in pattern and voltage by the caudal nerve block 
ean only be spcenlated upon, but it seems likely that by blocking those sensory 
netye trimlts wo are also blocking parasympathetic nerve libel's winch play a 
great part in the formation of the electrical pattern observed. This is inferred 


. Fiff- 10. — Progressive labor with caudal anesthesia. Tliese tracings have peculiarities in 
that Lead II is completely out of phase in the opposite direction with respect to trend, long and 
sliort period variation, and pulse waves.' Tlie amplitude of long jicriod variations is noticeably 
greater in Lead III. 



_ Pigs. H and 12. — Active labor employing caudal anesthesia of varying degrees of effec- 
tiveness. In Pig. 11, the caudal anestliesia has been allowed to wear off to the extent that tlie 
patient is feeling slight pain with each contraction Tliere is definite increa.sed voltage in ail 
leads, particularly bcLveen contractions. In Pig. 12, the caudal block has been reinforced with 
tile resultant disappearance of any large changes in voltage. Shoi’t period variations liave 
completely disappeared and long period variations are only vaguely iiresont. The trends are 
generally similai'. 



MICEOSCOPIC OBSERVATIONS OF THE PLACENTAL BARRIER IN 
transplacental ERYTHROCYTOTOXIC anemia (ERYTHRO- 
BLASTOSIS FETALIS) AND IN NORMAL PREGNANCY- 

B. S. Klikk, M.D., Cleveland, Ohio 

(From ilie IJcpurtmcnt of Lahoralorics, Mt. Sinai llospUal) 

M icroscopic examination ol the placentas of fifteen cases of erythro- 
blastosis fetalis shows, in all, mnnerons breaks in the barrier associated 
with hemorrhage from the fetal circulation into tlie maternal intervillous spaces. 
In areas of very recent hemorrhage, nucleated red blood cells of the fetus are 
observed in the regional intervillous spaces. The breaks in the placental barrier 
involve the .surface of villi and trunks and apparentlj’^ result from the occlusion 
of peripheral capillaries or larger ve.ssels by agglutinated red blood cells and 
fibrin. Regional to the areas of vascular occlusion, the overl 3 dng epithelium 
.shows degenerative or necrotic change and, in places, erosion associated noth 
hemorrhage from the fetal circulation into the regional intervillous spaces. Co- 
incidentally, access of maternal blood to the fetal circulation is afforded. The 
mixture of bloods is stopped quieklj^ apparentlj’^, hy the formation of a clot at 
the site of injuiy. In addition to these changes, the placentas of 8 of the 13 
fatal cases show the thickened villi characteristic of the disease. In the 15 ease.s, 
the duration of the pregnancy was five months or more. 

Microscopic examination of the placentas in 213 cases in the last half of 
normal pregnanej^ shows, in the barrier in all, numerous breaks of the same tj’^pe 
as observed in the eases of eiythrobla.sto.sis fetalis. In 130 cases in the finst half 
of pregnancy, these changes are not observed until the third month, and then 
occasional villi onlj* are seen involved. Toward the end of the first half of preg- 
nanejq the number of involved villi and trunks increases. 

In all these cases of er^qliroblastosis fetalis and of nonnal pregnancy, the 
blood clots a.s.sociated with the erosions of Mlli and trunks are of variable size 
and shape. At times they are very .small and cover the area of erosion only. 
Frequently however,’ e.specially when the ve.ssels of trunks are involved, they 
extend for some distance and in all directions from their source. They bind 
villus to villus, Mllus to trunk, trunk to villu.s, and occasionally trunk to trunk. 
The recent clots appear soon to be molded, in great part, into shapes resembling 
portions of villi and trunks. The enme.shed cellular elements soon disappear 
and cylinders of fibrin remain. These arc apparently quickly covered by syn- 
cytium growing from areas regional to the injury and from the villus, villi, or 
trunk to\hich they are adherent. Subsequently, connective ti.ssue from regional 
structures grows into the fibrin cores and the completed structures are then in- 
distinguishable from similar residual elements of the placenta. 
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because of tlic comijlele loss in potential change by a highly effective caudal 
block and a. gradual increase in amplitude of the waves noted on a less effective 
state of block. The alteration of pattern following a partially effective block of 
this sort is significant and noticeably different from that noted in patients with- 
out motor nerve interruption. 

These findings suggest that motor impulses sent from the paras 3 nnpathetic 
nervous system control normal uterine action but that, under conditions in which 
these impulses are blocked, an autonomous generation of contraction occurs. 

The effect of sedation to the extent of cessation of contractions is associated 
with loss of electrical activitj^ and Pitiiitrin (probablj’- acting directlj^ on the 
smooth muscle and not on the nervous element) causes a resumption of electrical 
changes of x)otential. (Pig. 13.) 

Conclusions 

Changes in potential of low frequenej’- associated with labor in the human 
uterus as recorded from the anterior abdominal "wall bj’' a three-channel sj^^stem 
have been described. 

Progressive labor is associated with over-all changes of potential of several 
millivolts of no definitelj'’ reduplicable pattern, path of conduction, or point of 
origin. 

False labor, irregular painful contractions of' the uterus associated with 
slowly progressive dilatation of the cervix, is usually characterized by changes of 
potential of low voltage which differ in various ai'eas of the musculature and 
demonstrate no general correlated effect. 

True labor, characterized bj'^ regular rludhmic contractions and progressive 
dilatation of the cervix, is usuallj^ associated with changes of potential of high 
amplitude, sjmehronous in all leads. 

Contractions are associated in general with a higher standing voltage and 
possiblj'’ slightlj’" less activity than are the “between contractions” periods. 
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of erythropliagocylosis in the disease is the antop.sy finding, in a 3%-month-old 
infant in a ease of B,0 and RH, rh ineonipatibility, of an enomons number of 
macrophages with engulfed red blood cells in the spleen, Ijunpli nodes and bone 
marrow especially. The term, "congenital hemolytic anemia,” therefore, is not 
entirely accurate and "transplacental erythroeytotoxie anemia” is suggested as 
a better name for the disease. 



Fij?. 2 . — 'yiWi of .six months* normal prcf^nancy. (High magnification.) Fro.sions epithelium, 
hemorrhage, hloof) clot formation in intervillou.s spaces with adhesion of villL 


Placenta of Transplacental Erythroeytotoxie Anemia 
(Erythroblastosis Fetalis) 


The placentas of 15 cases of transplacental erythroeytotoxie anemia (eiyth- 
rohlastosis fetalis) (13 from fatal cases and 2 from eases of recovery after treat- 
ment) \yhen I’eeeived in the dcpai-tment were examined gro.ssly and repre.senta- 
tive blocks of tissue about IV 2 by 1-cm. by 14 em. were cut and fi.xed in 
neutral 10 per cent fonnalin. Sections 8 to 10 microns lliick were cut from the 
paraffin-embedded Ifiocks and stained with liematoxylin and eosin. 


j\Iicroscopic examination of the sections shows, in all 15 placentas, numerous 
breaks in the placental harriei' involving the surface of villi and trunks with 
hemorrhage from the fetal circulation into the maternal intervillous spaces. In 
areas of very recent hemorrhage, nucleated red blood cells of the fetus are ob- 
served in the regional inlcrvillons .spaces. Throughout tlie sections, mimerous 
villi and trunks .show degeneration, necrosis, and erosion of epithelium, .^ssocu- 
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The demonstration of nnmerons breaks in the placental barrier in the cases 
of erythroblastosis fetalis in the last half of pregnancy adds evidence confirming 
the fundamental studies of Levine,^ which firmly established erythroblastosis 
fetalis as a disease caused bj’- the destruction of fetal red blood cells by anti- 
bodies produced in the, mother to some incompatible factor which the fetal red 
blood cells contain. The types of factors involved in the disorder have l^een 
greatly clarified by the studies of Landsteiner and Wiener,^ Wiener,- Levine,^ 
and their associates. 



Pig. 1. — lull-term normal pregnancy. (Very high magnifleation.) Vascular occlusion 
by agglutinated REGS, degeneration and necrosis of regional epithelium. 


The study of the placental barrier in erythroblastosis fetalis here I'eported 
also corroborates the occasional formation in the placenta of such cases, of 
hematomas containing nucleated fetal red blood cells as first reported b.y Javert.^ 
Since it is now knomi that the erythroblastosis in the disease is a secondary 
manifestation, the designation “erythroblastosis fetalis” is no longer justified. 
Furthermore, it has been found that destmetion of the incompatible fetal red 
blood cells in the disease oecui'S in part by ijliagoeytosis.'’"" Additional evidence 
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Tabm; I, IfiKTi^EN Cases oe Tiianseea cental Ei’.ytji 


t 

j 

i 




i 

1 

! 



AGE 



KATIO 


! 

BABY 


AUTOPSY 

BABY 



PLA- 


BABY j 

MAC- 

1 GROSS 

LUN'AIt 

BABY 

I'LACENTA 

CBNTA 

' BABY 

STILL 

EU- 

ABNORMALITY 

XUNIBER 

MONTIES 

weight 

i WEIGHT 

BABY 

LIVED 

BOPvN* j 

ATED 

PLACENTA 
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F.T. 

4400 

No ab. 



X 



.1130 

1451 

F.T. 

8 

3320 

1500 

20x14x3 cm, 
Lai'ger 



X 

X 


Large 

Large 

tliicker than 




thieker than 





1979 

SVa 

cr 31 

normal 


33 min. 



normal 

? 

(a) 








2090 

F.T. 

2730 




X 

xt 

? 

(b) 








2091 

u 

380 

15x12x2.5 



X 

xt 

Coar.«c 

(a) 








2101 

8Vi 

2700 

900 

1:3 


X 


Large, coarse 

2134 

F.T., 

4200 

750 

1 :5.G 


X 

X 

No abnormality 

(c) 







.‘■■ligiit 

2105 

0 

425 

125 

1 :3.4 


X 

xt 

Large, hoggj' 

2109 

9 ■ 

2150 

350 

1:0.1 


X 

xt 

No abnormality 

2180 


cr IS 

90 



X 

X 

No abnormalitv 

2243 

TVa 

1740 

1040 

1:1.1 

25 min. 



Very large, coar.«c 









.some hvdafid cv.sts 

2330 

9 

2840 

1200 

1:2.3 


X 


Over twice normal 

■ (b) 

Surgical 

Patli. 








size, eoar.S’C 

53424 

F.T, 

3220 



A and W 




(cl 









53833 

F.T. 

3270 


1 :o.l 

A and W 





(a) (a) - (b) (b) - (c) (c) =SibIings. 


‘Including focal inasKCS of necrotic epitliollum as in early normal pregnanev ; some nucleated rod blood 
:ells in intervillous spaces. 

tlncluding- .several hematomas over 1 mm. in diameter, scattered recent hemorrhage from fetal villi 
ivitli nucleated red blood cells in intervillous spaces. 


and trunks show degenerative changes and slirinkage, in places complete oblitera- 
tion. Some show thickened endothelium and prominent perivascular fibrosis. Of 
the five remaining cases, the villi in four placentas show generalized degenerative 
changes with blood ye.ssel.s collap.sed, the picture that of retained placenta (dead 
fetus). In one placenta, in a ease of a first born child with transplacental cryth- 
roeytotoxic anemia (eiythroblastosis fetalis) of full term pregnancy, about 20 
per cent of the villi are edematous, and show degenerative changes of central 
vo.ssels. The epithelium, however, is not thickened and the villi are not charac- 
teristically tho.se of transplacental erythrocytotoxic anemia ('eiwthroblastosis 
fetalis). The ydacentas of the two ea.ses that recovered from the disease show no 
abnormalities whatever of villi and tinnks. 

Table I presents data relating e.specially to the placental findings of the 15 
cases. A full report, including gro.ss and microscopic observations of the organs 
of the stillborn and newborn babie.s, will be published later. 

Placenta of Normal Pregnancy 

In contrast to placental to baby ratios of 1 :6.1 to 1:1.1 in cases of trans- 
])lacental erythrocytotoxic anemia (eiythrohlastosis fetalis), ratios of 1:12 to 
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ated with the erosions there are recent or old hlood clots. The lesions are ap- 
parently due to the ocelnsion of regional peripheral capillaries by agglutinated 
red blood cells and fibrin. The blood clots continue from damaged villus or 
trunk to regional villus, villi, or trunk. In tlie majority of clots, tlie cellular 
elements are no longer visilDle and the masses appear as cylinders of filndn con- 
forming to the shape of the intervillous space or spaces and resemble shorter or 
longer branches of villi or small trunks. The newly formed structures are soon 
covered by syncytium growing from that region to the areas of erosion. Later 
changes of ingrowth of connective tissue from involved villus, villi, or trunks are 



,-j. mg. 3.-7-Villiis of eight and one-half months’ pregnancy, case of erytliroblastosis fetahs. 
tiriigh magnification.) Erosion epitheluim, hemorrhage into regional intervillous spaces with 
early clot formation. (Numerous nucleated RBCS lower left.) 


observed and eventually complete fibrovaseular anastomosis of these structures 
is seen. Although it is possible to recognize newly forming villuslike and trunk- 
like structures on the scaffolding of the fibrin of fetal blood clots, it is impossible 
to tell recently comifieted structures from branches of residual villi or portions 
of residual trunks. In one of the placentas, several hematomas 1 mm. to 4 mm. 
in diameter are observed and in places, enmeshed in the fibrin, nucleated red 
blood cells are present. 

In 8 of the 13 fatal cases, the villi show the changes characteristic of, the 
disease,® many are much thicker than normal and some are edematous. The siu’- 
iace epithelium is thickened and in places double. The .stroma is thicker than 
average and compact where not edematous. IMany of the central vessels of villi 
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The aA'^erage ratio Avas 1:6.4, the ioAvest ratio A\’as 1:4, the highest 1:]2. 

Coincident AAdth the stnd.y of the placenta in tran.splacental erytlirocytotoxic 
anemia (erythroblastosis fetalis), microscopic examination Avas made of the 
placenta of normal pregna7iey. Ah in the case of the 15 placentas described 
aboA'^e, tbe normal placentas j-eceh’-ed in the department in the past 18 years 
Avere examined grossly and i*eprescntatiAm blocks of tissue about IV 2 cm. by 1 
cm. by % cm. AA'erc cut and fixed in neutral 10 ])er cent fmaualin. Sections 8 
to 10 microns AA^ere cut from the ])araffin-embedded blocks and stained Avith 
hematoxylin and eosin. The placentas studied Avore as shoAvn in Table II. 

TaBLK ir. Pl,ACKXTA.S EXAMINED 


EUXAU MONTHS 




0-2 

ovEa 

2 TO 4 

OVER 

4 TO C 

OA'EPv 

6 TO 8 

[ OVER 

1 .8 TO 10 

TOJAIi 

Normal 

In situ in 
utero 

0 

44 

8 

1 

5 

01 

Normal 

Not in situ 

0 

70 

1.5 

4 

193 

282 

Normal 

Total 

3 

114 

2.'! 

5 

198 

343 

Inflamed 

ErAdliroblastosi.s fetalis 




3 

2 

10 

8 

1.1 


Grand Total .360 


Placenta of Very Early Pregnancy (0 to 2 Lunar Months) 

Microscopic examination of an intact and AA'cll-fixed specimen of about turn 
AAmeks’ pregnancy (314 muL in diameter) and a second specimen of about three 
AA'eeks’ pregnancy (17 mm. by 6 mm. in diameter) both in situ in utero, sIioav the 
structures described in the standard textbooks of embryology"'* and ob.stetrics.*'* 
The Aulli and central trunk shoAv no degeneratiA'c changes of epithelium or 
stroma. Section.s sIioaa" clearly the A'igorous dissection of the maternal decidiia 
by large syne.A4.ial cells adjoining one another or .spearheading the tips of groAA'- 
ing Aulii. The sections, furthermore, .shoAV iiiA'ading .SAmcA'’tial cells opening up 
blood A'essels of the regional maternal ti.ssue.s and the dissection of the decidua 
into man.A" Aullu.slike c.Adinders. To the ends and sides of these structures the 
tips of chorionic A'illi are firml.A' bound by .sjmc.A’tial cells (fastening villi). Ex- 
amination of the A'illi of a pregnanc.y of about one and one-half months show's 
no appreciable changes of epithelium or stroma. 


Placenta of Over Two Months’ to Four Months’ Pregnancy 

Microscopic examination of 114 2)lacentas of OA-er tAvo months to four months 
shoAVs the majority of villi to be about 150 to 200 microns in tJiickncss at tAVO 
months, about 300 microns at three month.s, and about 400 microns at 4 months. 
Syne.A’tial and Langhans la.A'crs are both pi’c.sent until toAA'ard the end of this 
Iieriod. aa'Iicu Langhans cells are feAver than previousl.v. The fibrous tissue core 
at foitr months is decidedly thicker than previously, but the cells are still of 
carl.y fibrobla.stic type. Blood ve.ssels appear most prominently in the placentas 
of the third month, many Iving just beloAA" the cpitiiolium, and are filled Avith 
nucleated red blood cells! The vessels in small and large villous trunks, espe- 
cially the latter, are identifiable as artci'ie.s, veins, and capillaries. In some of , 
the sections, .small hemorrhages Avithin occasional villi are observed, and Ilot- 
bauer cells are seen fairly frequently, e.spceially in placentas of about four 
months ’.pregnancy. Some contain altered I’cd blood cells. Early in the period, 
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tRetained placenta with degenerative changes (fetus long dead). 

FT.=;full term. 

tea (EP) = transplacental erythrocytotoxic anemia (erythroblastosis fetalis). 

A and W=;aUve and -well. 

1:4 Were found in a series of 493 consecutive full-term normal deliveries at the 
liospital from Nov. 2, 1946, to Feb. 27, 1947. The ratios and the percentages’® 
are as follows : 


PATIO 

NUMBER OF NORMAL PLACENTAS 

PERCENTAGE 
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Total 493 


Dr. A. M. Toung kindly obtained the information and made these calculations. 
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finall3% cro.sion of regional epithelium, regional hemorrhage of fetal hlood into 
the matenial circulation in the intervillous space.s, recent or older regional hlood 
clot continuing from damaged villus or trank to regional villus, villi or trank. 
In the majority of clots, the cellular elements are no longer visible and the 
masses appear as cylinders of fibrin. In a few placentas, eai’lier changes ai'c 
observed and red hlood cells enmeshed in the fibnn are easily identifiable. In 
the placentas with early changes following focal vascular occlusion, the adherent 
clots ai’e irregular in shape. Subsequently they appear molded to conform to 
the intervillous space or .spaces and consist in great part of fibrin. These fibrin 
masses, resembling in shape .shorter or longer branches of villi or .small trunks, 
are apparently soon covered by syncytium growing from areas regional to the 
eroded epithelium. At time.s, especially Avith involvement of larger vessels of 
small trunks, the hemorrhages are larger and the re,sultant fibrin is observed 
intimatel.y encircling a number of villi, the latter showing degenerative or 
necrotic change. Later changes of ingrowth of connective ti.ssue from involved 
villus, villi, or trunks are observed, and eventually complete fibrovascular anas- 
tomosis of the.se structures is seen. Although it is possible to recognize newly 
forming Aulluslike and trunklike structures on the scaffolding of the fibrin oL 
fetal blood clots, it is imj^ossible to tell recently completed structures from 
brmiches of re.sidual villi or imrtions of residual tranks. In some placentas at 
this time, many of the ma.sses of fibrin, ]>rogrc.ssiveIy re])laeed by connective 
tissue ingrowth, show the newly foimed cells to be decidedly lai'gcr than the 
residual connectiA'c tissue cells from which they spring. At times these fetal cells 
are indistinguishable from decidual cells. (It .should be recalled that not infre- 
quently a distant decidual reaction occurs in cases of uterine pregnancy and 
recently formed fibrous tags replacing blood clots adherent to the surface of the 
OA''ary, omentum, appendi.v,' etc., show some connective tissue cells traji.sformed 
into typical decidual cells.) The picture in the placentas of this and later 
periods suggests that newly fonned fetal connective tissue cells growing into 
fetal blood clots in intervillous .spaces and exposed to the progesterone in the 
mateinal circulation, respond to it ju-st as the endometrial stromal cells and 
newly formed maternal connective tinsue cells ehe^yhcre do. Since the placenta.s 
of all ages contain Avell-defincd decidual septa, it is difficult to distinguish areas 
of organizing fetal clots from i.sland.s of maternal decidual cells. 

Placenta of Over Six Months’ to Eight Months’ Pregnancy 

l\Iicroseopic ohservation of five placentas of this period show villi somcAvliat 
thinner than prcAdously. The blood ve.sse}.s ai-e moi-e numerous and the stroma 
more compact than before. The .syncytial cells are thinner than they are earlier 
and there is less fibrous stroma between them and the A’aseular endothelium. A.s 
in the placentas of the fifth and si.xth month, numerous focal areas of occlusion 
of peripheral A'cssels of A'illi and ti-unks by agglutinated red blood cells and fibrin 
ai’c seen. Associated therewith, the regional epithelium shows degenerative and 
necrotic change and in place.s, e7usion. Adherent to the .sites of injury, recent 
or old blood clots ai-e observed. ]Many continue from damaged villus or trunk 
to regional villus, villi, or trank. Likewise, the latm- changes of organization 
noted in placentas of the previous period are observed. .As before, complete 
anastomosis of villus with villus, villus Avith ti'unk, and trunk with trank is 
observed, and someAvhat jnore frequently than earlier. Similai-ly, areas of or- 
ganizing fetal clots rasembling islands of matei-nal decidual cells are seen. The.sc 
areas varv from a fcAV hundred microns to ovej- 4 mm. in diameter. .Some show 
ingrowth of blood vessels, otiicrs slunv degenerative or w>croiic change of some 
of the large cells. 
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tlie syncytial cells vary in size and arc very large at the tips of some of the villi. 
In 'the placentas of the second month, occasional villi are observed showing 
degenerative changes of the epithelinm, especially of the syncytium; vacuoles of 
varying size, cells shrunken, nuclei pylaiotic or eosin-stainccl, c.ytoplasm granular 
and intensely stained. Villi and villous trunks show adherent focal masses of 
degenerated epithelinm. These changes are observed as earh^ as about the end 
of the second month and with increasing frequency toward the fourth month. As 
early as the third month, occasional villi are observed loosely adherent to each 
other by masses of degenerated epithelium, more rarely by a recent or older blood 
clot regional to an area of erosion associated with a peripheral vessel occluded by 
agglutinated red blood-cells and fibrin. 

The picture of villi with vascular occlusion and regional epithelial degenera- 
tion, necrosis, erosion and hemorrhage is not unlike that of vascular occlusion, 
tissue necrosis, disintegration, and hemorrhage of the endometrium in the men- 
strual phase. 



Fifa. 4 — ^''illi and trunks of full-term normal placenta. (Low magnification.) Many witli 

epithelial erosion and adherent blood clot. 


, Placenta of Over Four Months’ to Six Months’ Pregnancy 

Microscopic examination of 23 placentas in this period show villi progres- 
sively thinner than previously and witli stroma more compact. The Langhans 
cells are few in number or completely absent, syncytial cells thinner than a 
earlier periods. Villi with adherent masses of degenerated epitlieliiun are less 
iroqnent than in earlier months ; hut now many villi and trunks, especialij in 
the placentas of the fifth and sixth month, shoAV focal areas of occlusion oi 
peripheral capillaries liy agglutinated red blood cells and hbrin, necrosis, ana, 
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Summary 

Microscopic examination of the placentas of fifteen cases of crytiiroblasto- 
sis fetalis shows, in all, numerous breaks in the barrier associated witli hemor- 
rhage from the fetal cii-eulation into the maternal intervillous spaces. In areas 
of very recent hemorrhage, nucleated red blood cells of the fetus are observed in 
the regional intervillous spaces. The breaks in the placental barrier involve the 
surface of villi and tnniks and apparently result from the occlusion of peripheral 
capillaries or larger vessels by agglutinated red blood cells and fibrin. Kcgional 
to the areas of vascular occlusion, the ovcrljung epithelium shows degenerative 
or necrotic change and in places erosion as.soeiated with hemorrhage fium the 
fetal circulation into the regional intervillous .spaces. Coincidental 1}% access of 
matemal blood to the fetal circulation is afforded. The mixture of bloods is 
stopped quickly, apparently by the formation of a clot at the site of injury. 

Since it is now knoum that the erythroblastosis in the disease is a secondary 
manifestation, the designation ‘ ' er.Mhroblasto.sis fetalis” is no longer justified. 
Furthermore it has been found that de.struction of the incompatible fetal red 
blood cells in the disease occurs in pait by phagocytosis. The term “congenital 
hemolytic anemia,” therefore, is not entirely accurate and “transplacental 
erythrocy to toxic anemia” is suggested as a better name for the disease. 

]\Iieroscopic examination of the placentas in 213 cases in the last half of 
normal pregnancy shows, in the barrier in all, numerous breaks of the same 
type as observed in the eases of erjdhroblastosis fetalis. 

In all these cases of eiythroblastosis fetalis and of normal pregnancy, the 
blood clots associated with the erosions of mlli and trunks are of variable size 
and shape. At times they are very small and cover the area of erosion only. 
Frequently, however, e.speeially when the vessels of trunks are involved, they 
extend for some distance and in all dii’ections fi’om their source. They bind 
villus to villus, villus to trunk, trunk to villus, and occasionally tnink to trunk. 
The recent clots appear soon to be molded, in great part, into .shapes resembling 
poi’tions of villi and trunks. The enmeshed cellular elements soon disappear and 
cylinders of fibrin remain. These are apparently quickly covered by s%Ticytium 
growing from areas regional to the injurj* and from the villus, villi, or trunk to 
which they are adherent. Subsequently, connective tissue from regional struc- 
tures grows into the fibrin cores and the completed stimctures are then indis- 
tingui.shable from similar residual elements of the placenta. 


I wish to acknowledge with thank.s the helpful sugge.stions concerning the manuscript 
of Drs. A. M. Young and J. M. Levin and their kindne.s.s in facilitating the examination of 
the slides. I wi.sh also to thank Mi.ss Josephine Jones for her preparation of the excellent 
section.s examined and Mr. William Steven.son for the excellent photographs he made for 
the manuscript. 
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Placenta of Over Eig-ht Months’ to Ten Months’ Pregnancy 

Microscopic observations of placentas of this terminal period show villi 
still thinner than previously and with blood vessels still more numerous and 
more prominent than earlier. The fibrous stroma between syncytium and vascu- 
lar endothelium is comparatively small in amount and compact. As in placentas 
of the previous period, areas of vascular occlusion, regional epithelial necrosis 
and erosion associated with hemorrhage of fetal blood into the regional inter- 
villous spaces is observed. Numerous villi and trunks show adhesion by recent 
and old clots and many show partial to complete' organization with anastomosis 
of villus to villus, villus to trunk, and trunk to trunk. Islands of fetal connec- 
tive tissue cells resembling decidual cells are present, some show areas of degen- 
eration and necrosis and some .show calcific deposits. Other well-known changes 
of maturation and senescence of the placenta are clearly visible in the terminal 
period. 
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Pig. 5. — Portion o£ placenta o£ eight and one-lialf months, case of erytliroblastosis 
fetalis. (Low magnification.) Epitlielial erosions villi and trunk, regional recent hematoma. 
(Scattered nucleated RBCS present.) 


The observations of the 343 nonnal placentas are in keeping with those of 
Stieve,^’’ who found adhesion of many villi as early as the fourth month arid 
massive adhesion and anastomosis in the second half of pregnancy, with the 
placenta resemliling a sponge in structure rather than a thicket of miniature 
trees, each tree independent of its neighbor, as previou.sly believed. 

Patten, remarldng on the multiplicity and complexity of the structural units 
composing the human placenta, aptly stated that they were all “tangled together 
with no consideration for the microscopist.” 












PEOGRESSIVE RESISTANCE EXERCISE IN THE FUNCTIONAL 
RESTORATION OF THE PERINEAL MUSCLES 

Arnold H. Kegel, M.D., P.A.C.S., Los Angeles, Cal-if. 

(From the Hollyioood Freshyierian Hospital, Ohnstead Memorial) 

I NTENSIVE investigations and experiences of World War II, the recent studies 
of physiologists, and research in infantile paralysis have greatly changed the 
methods of conserving and restoring skeletal muscle function. This knowledge 
has not been applied to genital relaxation to appreciable extent, 

A restudy of the problems of the lax perineum in relation to modem con- 
cepts of muscle-cell regeneration and function reveals that birth-canal mus- 
culature is especially responsive to an improved method of conserving and 
restoring function. 

The process of childbearing, although ordinarily considered a normal phys- 
iologic function, is invariably attended l^v a certain amount of injuiy to the 
tissues of the uteras, cervix, vagina, and j)erineum. In the majority of women, 
healing takes place rapidly and the structures are quicldy restored to a state 
which makes a repetition of the process po.ssible. Never, however, do the organs 
resume their original integrity of form and function. 

Modern advances in obstetrics have led to a great reduction in the loss of 
life associated with ehildbearing. Infection, hemorrhage, and toxemia, the three 
principal causes of death in the parturient woman, claim fewer lives every 
year, and toward the accomplishment of this end obstetric research has been 
largely directed. 

It is not enough, however, merely to keep a woman alive; it is important 
to preserve for her the function of her reproductive system and to prevent injury 
so far as possible, in order that the involved organs may again approximate a 
normal state. Although some injury is inevitable, the manner in which labor 
and delivery are conducted and the way in Avhich the patient is cared for in the 
postpartum .state will in large measure determine the extent and permanency 
of that injurjL 

Mechanism of Injiuy 

The delivery of a child is possible because the uterine and abdominal muscles 
can exert a force great enough to overcome the resistance of the birth canal. 
An object approximately 10 cm. in diameter is gradually pushed through the 
cervix, which has an initial opening of only a few millimeters, and through the 
vagina, with its lumen of only a few centimetei-s. Changes take place dui-ing 
the course of pregnancy which prepare these structui-cs for the dilatation which 
is necessary before the child can be delivered. The tissues become progressively 
softer and' more elastic, and, by the end of pregnancy, the cervix is usually .so 
altered that it becomes completely effaced and dilated and pemits the passage 

of the infant without undue .strain. , . i i i 

The muscles of the perineum are less adequately prepared, and vlien the 
presenting part of the infant is foi’ced into the vagina and against the perineal 
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and resilient and is capalde of nndergoing a greater change than any other part 
of the perineum. Muscles in this ai-ea are in,iured to some extent in every 
pregnanej'^ but in most instances show amazing recuperative powers. 

MTaen muscles and fascias are .subjected to excessive tension during child- 
birth, two types of injury may result: (1) actual laceration and separation of 
the miLS’cles and fascias and (2) separation of individual muscle cells from the 
motor nerves by- which they are innervated. The latter injury is prol)ably uni- 
versal, owing to the great elasticity • of muscle cells and the relatively lesser 
tensions which nerve fibers can withstand. 

With the birth of the baby, the force which has been applied to the perineum 
suddenly ceases. The muscles and fascias of the peripheral zone, which have 
been .subjected to prqportionately less ten.sion stress than those of the medial 
zone, contract, to cause reduction in tlie circumference, .shape, and form of the 
vagina. In thi.s position they sei’ve as supportive splints for the medial muscles 
and fascias, which Avere the site of the most concentrated ten.sion .stre.ss. Con- 
ti'action occurs graduall.v, for a state of ten.sion is never conducive to rapid 
liealing, and only after some time does the vagina api^roximate its former size 
and the perineum approach its original competency. 

The forces Avhieh lead to the dilatation of the birth canal and the consequent 
stretching and tearing of muscle and nerve fibers vary in their natui’e and in 
their effect on the perineal structures. The relative size of the fetal head and 
the bony pelvis, tlie position the head a.ssuines in t])e pelvis, the character of 
the uterine eontractions, the length of time during Avliich force is exerted and 
the state of the perineal muscles, all play a part in determining the extent to 
Avliich the perineum Avil] Ije injured. In a young Avoman Avith resilient, ela.stic 
muscles, if the head is in an occipitoanterior position, the uterine contractions 
are normal, and an episiotom.A* lias been -done to prevent OA-erdistention of tlie 
perineum, permanent injury is minimized. 

In any region Avhere tissues become oA'erstretehed, even though lacerations 
of muscles or fascias are not visible, neiwc injury is inevitable. Ea'ciw muscle 
cell is supplied Avith a motor end-plate, attached to one of the many filaments 
making up the terminal portion of a motor nerve. Since mu.sclc cells are capable 
of greater extension than nerve fibers, they may .stretch to such an extent that 
the motor end-plates are torn from the neiwes of Avhich they Avere a part. NeA'cr 
are all such connections severed. Some muscle cells Avill retain their innervation 
and be capable of acting as splints or crutches foj- their injured neighbors. The 
amount of permanent muscle relaxation aaoII depend in large measure on the 
proportionate numbers of intact and disrupted nerve-muscle units and the 
number which are reconstiueted. 


Mechanism of Reconstruction 


It is not enough, therefore, to approximate the margins of lacerated muscles 
and fascias and suture them in ])lace. Such a procedure Avill ordinaidly lead to 
a re.st oration of the gro.ss form of the perineal struct ui-es but Avill not in itself 
bring about a return to normal function. In .some way, re-innervaiion of muscle 
cells must be accomplished and the injured muscle cells mu.st again be educated 


to function. 

The situation most favorable for a return of function is a demand fm- use. 
Fischer' stated that in general an inactive injured mxiscle Avill Io.se almo.st 80 
per cent of its Aveight, Avhile an actiA'C injured muscle Avili lose only 20 per rent. 
Injured perineal muscle cells arc in an ideal situation foi- maintenance of size 
thi-ou'di activity. The intei-spci'.sed intact muscle cells are oi-dmaj-jly .sufficiently 
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muscles, less dilatation occurs. Instead, as the lumen of the vagina increases 
in diameter, the cells in those portions of the radially inserted muscles which 
lie nearest the vaginal orifice become separated from each other as a result of 
lateral stretching, while the interdigitating muscles which surround the vagina 
are often torn as a result of overelongation. 

When any large object is forced against a diaphragm with a smaller open- 
ing, the greatest stress is at the margin of the orifice. The more peripheral areas 
are subject to much less strain, and it is, the area immediately adjacent to the 
opening which becomes excessively stretched or torn. This is true of the peri- 
neum during childbirth. It is in close proximity to the vagina that the most 
severe injuries occur. Only after the medial tissues have given way do the 
peripheral zones become involved. 

As the perimeter of the birth canal expands during delivery and approaches 
the fixed rim of the pelvis, the musculofascial tissues situated radially between 
the vagina and the rim of the pelvis would become shortened and relaxed if the 
expanding movement were entirely linear. If the tissues remained in the orig- 
inal plane, the medial fibers of the radially iirserted muscles would be pulled 
apart and separated, but the muscles Avould never be subjected to excessive 
longitudinal tension. 

To illustrate this process, one may picture the pelvis as a hoop 12 cm. in 
diameter j attached to it by means of rubber bands 5 cm. long is a small centrally 
placed hoop 2 cm. in diameter, which represents the undilated vagina. The 
rubber bands hold the two hoops in one plane. If, now, the diameter of the 
inner hoop is increased to 10 cm. to correspond to the dilatation necessary to 
permit passage of the child’s head and the two are still held on the same plane, 
the rubljer bands are each 4 cm. longer than necessary to keep the two hoops 
attached. It is thus evident that the inner hoop may move from the plane of 
the outer hoop 4.89 cm. without tension. Only when the perineum is forced 
outward more than the amount permitted by the elastieity of the tissues will 
injury be inflicted, and it is at approximately this point that an episiotomy is 
often performed in order to increase the diameter of the vaginal outlet and 
prevent further downward pull on the musculofascial tissues. 

Variations in anatomic relations may be responsible for differences in the 
tension to which the muscles iu any quadrant are exposed. Short anterior 
muscles may be subjected to excessive tension, leading to injury of the anterior 
vaginal wall. Posterior muscles are liiore. commonly overextended by tile de- 
scending head and are more commonly injured. Excessive tension in a quadrant 
of one diameter will cause relaxation of muscles in both quadrants of the 
opposite diameter. For this reason lateral muscles are rarely injured. 

Other muscles and fascias Avhich are intimately concerned with the support 
of the pelvic structures and which must become dilated to permit the passage 
of the infant are the sphincters which surround the anus and vagina. Curtis 
and his associates^ have shown that strands of muscles which are predominantly 
for support blend with and insert themselves by interdigitation into the intrinsic 
musculature of the lower third of the vagina as well as that of the urethra and 
anus. GorselP has emphasized that “the deep muscular strata, which consist of 
the levator ani together with its fascia, are more or,le.ss closely interrelated with 
the perineal sphincters. By supporting and fixing the pelvic diaphragm the 
levators synergize and coordinate the activity of the sphincters.” According 
to Hill and van Del,® “the levator ani muscle acts as a powerful sphinctei’, since 
it surrounds the vagina like a loop,” and BurclP has made the statement that 
“relaxation of the vaginal outlet is caused by a lack of tone of the levator ani 
muscle. ” 

The muscle tissue in the immediate proximity of the vaginal canal is in tlie 
area of greatest tension sti’ess during labor. This sphincteric zone is most elastic 
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flabbines.s, atrophy, or lo.s.s of fimction. With exee.s.sivcly Jong period.s of pa.s.si%"e 
immobilization, muscle reflexes beeojne so impaired that actual paralysis is often 
simulated. • 

During the recent war, according to a Avar summaiy,’- it Avas foimd that 
“loss of coordination is easier to prcAmut than to restore,” “In the preseiwation 
or restoration of muscular function, nothing is more fundamental than the 
frequent repetition of correctly guided exercises” instituted by the patient’s 
OAvni efforts.^ “Exercise must be carried out against progressively increasing 
resistance, since muscles increase in .strength in direct proportion to the demands 
placed upon them.” 

It Avould seem from the accumulated cAudence that perineal exercises are 
especially important for tAvo purpo.ses: (1) to promote a return of normal muscle 
function in the immediate postpartum period and (2) to restore muscle function 
in Avomen still in the childbearing age avJio, beeau.se of muscle-cell injuiy incurred 
at a more distant time, suffer relaxation of the pelvic musculature. 

For the pa.st fifteen years I JiaA’c expenmented Avith various means of exer- 
cising the perineal muscles. Anj" actiA'e exercise must be directed primarily 
toAA'ard draAAung in the perineum. Onl^y the exceptional Avoman, however, AA'iil 
continue the exei’cise long enough to produce results on mere instruction to do 
this. Many A\mmen, in addition, have no “aAvareness of function” and, unle.ss 
proAuded A\nth some Avay of knoAving Avhether or not they are being .succes'sful, 
soon become discouraged or are unAvilling to make even an initial attempt at 
exercise. 

It seemed adAusable, consequently, to devise some method by Avbich the 
patient might see the results of her activity and be encouraged to continue her 
efforts — to give, her an actual incentive to increase the contractile poAver of her 
perineal m.useles and Amginal sphinctei's. 

The principle of restoi'ing the function of a segregated group of muscles 
AA'ith a specific aid, method, or program of re-education is avcH established 
through constant use in the fields of ortJiopedie.s, neuromuscular and plastic 
surgery, physical medicine and rehabilitation. Important specifications common 
to accepted methods of re.storing function of injured .skeletal muscles are means 
of segregation, guidance, and progre.ssion. 

An early method studied A\'as Pi-ankel’s’" (1895) re-education program for 
locomotor ataxia. i\Iethod.s i-ecently dcAmloped for rehabilitation of the Avar 
injured and for establishment of aAA'areness of function in patients AA'ith infantile 
paraly.sis gaA'c valuable help in this study. The mo.st recent developments in 
this highly important field are by Huddelston and OoIsctlP^ and by Billig.’"' aa'Iio 
have dcA'ised a method of registering muscle action ])otontiaIs on a loud.speaker, 
so that the patient hears increased .sound AA-hen he is pulling more accurately 
AA'ith the muscle being trained foi- improved function. 

The special sense AA'hich ordinarily actiA'ates the genital muscles is the 
tactile sense, Avdiich obviomsly cannot be utilized in training, on account of its 
hypersensitivity and exliaustibility. Sight is the most, highly dcA'cloped special 
sense for the guidance of .skeletal mu.sele action, and in the restoration of perineal 
muscle function the response to sight sense guidance is instantaneous, AA'ith 
immediate understanding of the modus operandi by the patient. 


The Perineometer 

A pneumatic apparatus (Fig, 1) has been devised specifically for the exer- 
cise "of birth canal muscles, Avith measurement of each muscular contraction 
visible to the patient. A chart (Fig. 2) is provided to keep a of t he 

accomplishment of each cxei-eise period and serve as a ]>rogress guide for botli 
patient and physician. The apparatus eonsi.sts ot a simple, balanced-re.sistance 
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iinmeroRs to permit some contraction, and when these mnseles are actively 
exercised, the injured muscle cells are put to work at the same time. The 
incentive for reinnervation, regeneration, and re-education is the need for func- 
tion of the muscle as a whole. 

In .the course of emhryologic development, contractile muscle tissue is formed 
earlier than the nerves which supply it, and consequently muscle cells become 
secondarily innervated. “ This ability of a neiwe fiber to establish a connection 
vuth a muscle cell is carried over into adult life, and a muscle cell which has 
lost its innervation may become reinnervated under favorable circumstances. 
Van Ilarreveld,’ Billig and van Harreveld,® Arey° and others have shown that 
striated muscle fibers atrophy when they lose their nerve supply but are capable 
of restoration when reinnervated. A single nerve fiber is capable of growing 
and of multiplying its branches many times, so that it may eventually sup])ly 
a greater number of muscle cells than.it did originally. To no group of muscles 
in the human body are the general principles of muscle-cell regeneration more 
applicable than to those injured in childbirth. 

The need for' some method by which perineal muscles may be preserved and 
developed has long been recognized. Hiijpocrates tried oil injections, hot douches 
and salves, and Soranus (a.d. 110) attempted support with the hand. Medical 
literature of the past century reveals that many obstetricians and gynecologists 
have felt that exercise or some other conservative means of reconstruction is 
indicated and should be of value during the childbearing age, but records of 
their effoits have been more or less relegated to the footnotes of gynecologic 
lustory. Exorcises such as the assumption of the knee-chest position, walking 
on all fours, leg raising and early postpartum activity are valuable in aiding 
the uterus to resume its normal position and in improving the tone of the 
abdominal muscles. They do little, however, to affect the state of the perineum, 
and for its muscles special exercises are necessary. 

Specific Exercise 

In the current literature there is little mention of exercises to promote the 
restoration of perineal function, and it Avould seem that ]io satisfactory exercise 
|ias been found. One of the few references to exercise is that of Scott and Van 
Wyck,^® who described a procedure in which the patient contracts the gluteal 
museles, at the same time drawing in the rectum as though to check the passage 
of feces through the lower bowel. Personal communications from many physi- 
cians indicate that it is a fairly common practice to instruct the patient to draw 
in the perineal region repeatedly. 

One report of interest is that of Van Skolkvik,^^ who obseiwed unusually 
firm perinea among a tribe of natives in South Africa. He found that it was 
the duty of the midwife, who was usually the mother or mother-in-law, to see 
that the young mother recovered perineal strength after childbirth. Exercise 
by contraction of vaginal museles on distended fingers was begun several days 
after birth and was continued periodically for several weeks, until the desired 
result was obtained. 

Past observations of obstetricians and gAui ecologists in relation to regenera- 
tion of muscle function are in accord with the conclusions reached concerning 
such regeneration through investigations conducted during Woild War II. 
Prior to the war, the accepted treatment of injured muscles was prolonged rest 
and passive exercise. It has been found, however, that heat, whirling water, 
expert massage, electrical stimulation and haphazai’d general activity have 
tlieir place, though they have rarely made an injured muscle strong or prevented 
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pneumatic vaginal clnnnbev operating at atmospheric pressure and connected 
by means of rul)])er tubing with a manometer cali])ratcd from 0 to 100 mm. of 
mercury. In construction, the vaginal chamber is an anode-processed rubber 
cot of specified consistency, lightly stretched over a rigid slender core with a 
flange at each end. An air vent in the core connects the pneumatic chamber 
with tlie tulnng and manometer. The base of the chamber is fitted with a round, 
semirigid rubber shield 8 cm. in diameter, which limits placement in the vagina 



Fig. 1. — Diagram showing the Perineometer during Progressive Uesistance Exercises of 
Lax Perineal Musculature. A. The manometer measures tlie force of perineal muscle contrac- 
tions from 0 to 100 mm. of mercury during increasing resistance exercises. Visual guidance 
helps to establish awareness of function and coordination, and renders further exercise possible. 
The tubing is long enough to permit tlie patient to hold the manometer for observation. B. The 
pneumatic vaginal chamber receives the muscular contractions for conversion to sight sense 
perception. Conformity of the chamber to anatomic structure (length, 8 cm., diameter, 2 cm.) 
permits reconstructive exercise radially of anterior and po.sterior vaginal musculature and 
visceral extensions of the levator anl muscle. 


and pei’inite pivoting into position. The length (S cm.) and diameter (2 cm.) 
of the vaginal chamber are in conformity with anatomic structures, especially 
with regard to the anterior and posterior musculature of the vaginal ivall. In 
operation, any pressure from 0 to 100 mm. of mercury exerted on the pneumatic 
vaginal chamber is immediately registered by the dial of the manometer. The 
patient is instructed to insert the pneumatic chamber into the vaginal cavity 
so that the rubber disk rests against the perineum. She is then told to attempt 
to contract the muscles of the vagina Avhile ■watching the dial on the gage. 

Patients vary greatly in their ability to contract the vaginal muscles. Many, 
especially those with marked relaxation of the pelvic door, are unable to register 
even a few millimeters of pressure on their initial attempts. Gradually, after 
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awareness of function and coordination, may be absent or brieC or 4 ’equire as 
iong as eight days. The second phase is a transitional phase. The third phase, 
or period of regeneration, is recognized grossly by tlie gradual increase of resist- 
ance registered. It is during this phase that a cliange in .symptoms, such as 
I’clief of urinary incontinence, occurs. Tlic phase of restoration is recognized 1)3’’ 
a leveling out of the resistance which the muscular contractions are able to over- 
come,^ usual^ above 60 mm. of mercury pi’essure. A leveling out at less than 40 
mm. is an indication that the lower vaginal muscles ha3’’e been active and that 
with continuation of exercise the mnscles in a higher plane will shoAv evidence of 
regeneration. To meet the latter contingency, one .specification of the pneumatic 
vaginal chamber is that it shall be compre.ssible Imt not expansilde. If compres- 
sion of one segment were to cause ballooning of another segment of tlie chamber, 
it would be possible for strong muscles to undergo development at the expense 
of weaker muscles. 

"Wliile progressive resistance exercise with the aid of the Perineometer is 
useful whenever it is desirable to strengthen perineal muscles, work now being 
done in relieving urinai\y stress incontinence furnishes an excellent example of 
the eff}cae 3 ' of the method. To date (Ma^’’ 20, 1948), the condition has been 
relieved in 64 eases. Insufficient time has elapsed to ,iustif 5 >- a statistical report 
on this series, but the patient longest under obseivation has remained dry for 
fourteen months.’" Some of the women treated had worn pads eontinuoush' for 
as long as eleven 3 "ear.s; others had undergone one to three pla.stic operations, 
without relief. There have been no failures Avhen the condition was due pri- 
marily to relaxation or atropliA' of the anterior vaginal muscles and the patient 
had at least partial control at times. 

The method has been used also to improve tone of muscles and texture of 
tissues^ in the pre.sence of anal incontinence, and apparently facilitated repair. 
A patient with rudimentary vagina and congenital absence of the uterus was 
instructed to use the “Perineometer” after plastic pi-ocedures to enlarge the 
vagina, and increased sphincter action from 0 to 40 mm. contractile strength. 

Summary 

The passage of the fetal head through the vagina during delivery is in- 
variabty attended by muscle injiuy. Excessive tension sever motor end- 
plates attached to muscle cells from the terminal nerve filaments to which they 


Pig-. 3. — jMu.scular Contraction.s (I) taken from Phase of Initial Effort.s to Contract L-ax 
Perineal Muscles. 0.scillations arc slight and irregularly spaced. Although an attempt was made 
to contract muscles at regular intervals, only an occasional oscillation occurred. This is inter- 
preted as being the result of absence of awareness of function or lack of coordination resulting 
from the detachment of muscle cells from nerve fibrils. This phase of efforts to gain coordina- 
tion varies greatly, approximately 60 per cent of patients requiring only one or two exercise 
period.s, while 40 per cent require up to eight days, depending on previous function. 

Fig. 4. — Muscular Contractions (II) taken from Pha.se of Awarehe.ss of Function and 
Coordination. Oscillations have become more regularly spaced, indicating a recoverj" of aware- 
ne.ss of function and a prompt response to effort. Variation in the licight of llio o.scillations 
indicates that ability to control the degree of effort has not yet developed. 

Fig. 5. — Mu.scular Contractions (III) taken from Phase of Regeneration. 0.“cill.ations are 
regularly spaced and arc of almost equal height. This is interpreted as an Indication of prfimpt 
response and an adequate control of effort. Increasing numbers of mu.'-cle ceils ,are being 
reinnervated and are undergoing regeneration. The fact that muscular contractions are over- 
coming resistance at a single level, in tliis in.«tance 40 mm. of mereurj', indicates tliat the full 
.strength of tlie muscles is being exerted and registered. Sub.sequent increases of resistance as 
shown in Fig. 6 are intenireted as the re.sult of continued mu.sclc regeneration and hypertrophy. 

pj^, g. — Muscular Contractions (lA'') taken from Phase of Restoration. Oscillations reg- 
ularly reach 80 mm. of mercury and the crest of each is rounded and prolonged. Maiked In- 
ctease in strength and in control of effoit is reve.aled. Contraction is accompanied by less 
fatigue, and reserve strength e.xist.s. Palpable mu.«cles are found to be firirie-r. thicker, .and 
broader 4han before the in.stitution of exercise. Evidence of improved function exists. 

iVote • Further effects of progre.ssive resi.stance exercise on sphincteric and .supportive mus- 
cle group.s may be studied by tracing the cour.se of linear force from anatomic point of action 
to fixed point of origin. 
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practice, .and as the imiscles liccoine stronger through exercise, the pressure 
which can be exerted increases and frccinently reaches 60 to SO or more milli- 
meters of mercury. 

Since the instrument measures the degree of contraction of the perineal 
muscles, it has been called the "Perineometer.” It is a simple pneumatic 
apparatus which functions only to show that muscular contraction is taking 
place and to measure the contraction. Its only action is to provide a medium 
between muscle action and sight. There is no provision to stimulate muscle 
contraction, nor does it provide for passive exercise in any way. The apparatvis 
was constructed with the view that any pulsating or massaging action would 
defeat its purpose and would prove detrimental, harmful, and useless, and that, 
in the preservation or restoration of ])erineal muscular function, nothing is 
more fundamental than exercise instituted by the patient’s own etforts. 

Clinical Application 

The initial test with the apparatus requires less than five minutes and is 
made in the course of physical examination. The ])atient is instructed to exercise 
twenty minutes three times daily and to I'ceord both the periods and the omis- 
sions of exercise on her chart. The period over which it is necessary to carry 
out this procedure varies principally in relation to the state of the' perineinn 
at the time exercises are commenced and to the diligence of the patient. Initial 
presence or absence of awareness of function and coordination also is an impor- 
tant factor. An occasional patient may experience great difficulty in gaining 
awareness of function. 

Restoration of tone and function to lax or atrophied perineal muscles re- 
quires from twenty to forty hours of j^rogressive resistance exercise, s]Dread over 
twenty to sixty days. As a rule, young patients progress more rapidly than 
older ones, but one woman of 58 increased her contractile strength from 10 to 
100 mm. of mercury without undue effort in thirty days. The period required 
for maximum results varies also according to the purpose for which Perineometer 
exercise is prescribed, whether to restore tone and function in the immediate 
postpartum period, to improve early cystocele or rcctocele during the child- 
bearing years, to improve the vaginal muscles so that a contraceptive diaphragm 
may be retained,’® or to relieve urinary stress incontinence. When satisfactoiy 
results_ are not achieved in a reasonable period, the patient may be exercising 
abdominal gluteal, or other extraneous muscles to affect dial readings. Backache 
or abdominal distress also suggest that the wrong muscles are being used. The 
patient who complains of fatigue probably is exerting greater effort than is 
necessary. "For these reasons the patient should be seen at least once a week, 
so that her efforts may be properly directed. 

While the patient is exercising regularly, she is encouraged to attempt to 
increase the pressure 1 to 2 nun. of mercury daily and to keep a record of the 
maximum contraction of which she is capable at each exercise period. For this 
purpose the graphic chart has been prepared, to enable her to record the pres- 
sures registered on the dial. The actual record kept by one patient is shown in 
Fig. 2. AWth minor variations any womair with reasonable diligence may 
duplicate the record shovm. 

The types of contractions of which this patient was capable as she continued 
with her exercises and evidenced progressive restoration of function are shovoi 
in Figs. 3, 4, 5, and 6. AVhile the .period necessary for maximum restoration of 
function l3y exercise may vary, it is possible to disceriT, three or four phases of 
development. The record chosen for illustration shows four phases rather evenly 
distributed over four weeks. The first phase, the period I'equired to establish 
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are normally connected. Tlii.s partial las.s of hmewniion is in large measure 
responsible for the relaxation of perineal muscles so commonly observed after 
childbirth. 

Experience has shown that a demand for use is the most important factor 
in restoring the functional capacity of any skeletal muscle. Active exercise A\dll 
aid in the reinnervation of injured muscle cells and will bring about a retuin of 
normal contractility. 

The shorter the time elap.sing between muscle injuiy due to childbirth or a 
surgical procedure and the beginning of exercise, the le.ss will be the amount 
of ti.ssue atrophy and the shorter will be the time necessary to re-establish nor- 
mal function. 

Exercise with the Perineometer is useful in restoring function and tone in 
the immediate postpartum period, improving early cystoeele and rectocele dur- 
ing the childbearing years, improving the vaginal muscles so that a contracep- 
tive diaphragm may be retained, and relieving urinary stress incontinence. 

Surgical procedures for the correction of vaginal, urethral, and rectal in- 
competence may be facilitated by preoperative and postoperative exercise which 
improves the texture, tone, and function of perineal muscles. 

The "Perineometer,” an instrument devi.sed to regi.ster muscle contraction, 
is of great value as a vi.sual aid in guiding the patient during the course of her 
exereises and in encouraging her to continue until the desired result i.s attained. 

The method of exercise described .suggests a new approach to the studies of 
perineal physiology as related to phy.sics. 
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2. Adhesive Vaginiiis.~~Reira(ilion, fibro.sis, and adliesions of the vaginal 
mucosa. T]ii.s proce.ss maj” be .so extensive that the vagina becomes partly or 
completely obliterated. 

3. Factitial Cysiiiis. — Varying degi-ee-s of cystitis are encountered, ranging 
from simple episodes of oliguria and hematuria to far advanced instances where 
gro.ss prolonged hematuria, intractable pain, and chronic infection are present. 
Cy.stoscopic examination in these cases reveals varying degrees of nemusis and 
.slough of the bladder mucosa. 

4. Ureteral and Urethral Ohstruction and Stenosis. — These may give rise 
to .such insidious .symptoms as anuria, incontinence, hematuria, pain, and occa- 
sional manifestations of hydronephrosis, uremia, and death. 

5. Destruction hy Fibrosis of Regional Lymyhaiic Nodes and Vessels. — Evi- 
dence of elephantiasis in one or both extremities may follow. 

6. Sterility and Onset of Menopausal Syndrome. 

7. “Frozen” Pelvis. — Irradiation may cause adhesions of omentum and 
intestines to pelvic organs, giving rise to .sj-mptoms of pain, inte.stinal ob.struc- 
tion, and the so-called “frozen” pelvis. Encroachment may extend to nerve 
trunks, giving rise to constant pain in the pelvis and thighs. 

8. Transient and Permanent Rectal Pathology . — 

a. Radiation sickness. This entity is included in this general group as 
it must be considered a preeunsor to the lesions which develop sub- 
sequently. 

b. Factitial proctitis. 

c. Rectal fibrosis without stricture. 

d. Rectal stenosis or stricture. 

e. Rectovaginal fistula. 

f. Secondaiy or metastatic carcinoma. 


The paper Avill attempt to present certain interesting aspects of the latter 


group. 


Material 


A series of six hundred cases encountered in this ho.spital over a thirteen- 
year period commencing Jan. 1, 1934, and continuing to Jan. 1, 1947, was 
reviewed. The eases comprised the following : 

1. Squamous cell and adenocarcinomas of the cervix. 

2. Adenocarcinomas and sarcomas of the corpus uteri. 

3. Ovarian carcinoma. 

4. Primary carcinoma of the Bartholin gland. 

Do.sagc varied markedly in individual ca.se.s. In mo.st in.stance.c, do.“age was determined 
jointly by the departments of gynecolog}' and radiology. Factors determining do.sage 
included ; 

1. Type and location of le.sion. 

2. Individual tolerance as determined by reaction to previou.s therapy. 

3. Type and amount of therapy obtained elsewhere. 

4. Time elapsed between therapy. 

Treatment in the .six hundred case.s consisted of: 

1. X-rav.s only. 

2. Kadfum or radon, either in applieator.s or in permanently inserted gold seeds. 

3. Combinations of x-rays and radium emanations. 

4. Combinations of surgery and/or x-rays and nidinm emanations. 



INTESTINAL CHANGES SECONDARY TO IRRADIATION 
OF PELVIC MALIGNANCIES 

Jero:me M. Maas, M.D., Madison, Wis.’^ 

(From the Department of Ohstetrics and Gynecology, University of Wisconsin and 
'State of Wisconsin General Hospital) 

I N THE treatment of malignancies of the pelvic organs in the female, there are 
few complications more vexing and occasionally difficult to evaluate properly 
than the numerous pathologic entities which arise subsequent to radiation 
therapy. While a veritable legion of distressing complications may develop to 
harass both the gynecologist and radiologist who have collaborated in treating 
a pelvic malignancy, none probably has the potentialities of plaguing the patient 
as early, as violently, or as prolongedly as do such disorders of the rectum and 
sigmoid as can be visualized proctoscopically and which develop all too fre- 
quently. 

When a diagnosis of malignancy is made, the mode of therapy to be em- 
ployed should be chosen only after the type of lesion and the patient’s age and 
systemic condition have lieen thoroughly inve.stigated and -evaluated. Where 
such study is, engaged in, subsequent complications can be predicted with a fair 
degree of accuracy; for example, where a fundal or ovarian malignancy is 
treated by surgery and the surgical intervention is preceded by or followed liy 
a single course of deep x-rays, the permanent damage to the tissues will probably 
be minimal in incidence and severity. However, if a case of cervical carcinoma 
or a fundal malignancy which is inoperable or for which surgeiy would be poorly 
tolerated is treated by a systematic regime of deep therapy, consisting of an 
initial series of deep x-rays followed by insertion of radium and then another 
course of deep x-rays, the incidence of permanent damage, especially to the 
terminal portion of the bowel, rises markedly, presenting in its wake distui'bing 
and provoking problems. Par . too f requentlj'- tlie triumphant arrest or even 
complete cure of a malignancy is obscured by the disastrous damage inflicted 
to surrounding tissue by x-rays and radium therapy. 

It is a recognized and accepted fact that unless deep therapy is administered 
in sufficient dosage to bring about certain irreversible changes in the irradiated 
area, the malignancy to be treated will not be eradicated or arrested. Indeed, 
it is safe to assume that small dosages of x-rays or radium emanations are without 
benefit or, worse still, may act in a stimulating capacity upon the tumor to be 
destroyed. With that concept established, we must acknowledge that one or 
more of the following entities must ensue if therapy is to be considered adequate. 

1. Initial Erythema of the Shin, Folloived hy Tanning and Fibrosis. — Ad- 
vanced stages may reveal slight to severe telangiectasia. X-ray burns accom- 
panied by deep slough and necrosis occasionally are the ultimate results. 

‘Present aCdress, Lilly Research Lahoratorie.s, Indianapolis, Ind. 
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treatment. Frequently, symptoms are so severe that death ensues. In this 
scries, no deaths from radiation .sicknes.s were encountered. It can readily be 
seen that the g>mecologist might well waver in his conviction to pursue a full 
course of treatment in a patient w])o lia.s become violently or critically ill during 
an initial series of x-ray administration. 

That radiation sickness may be considered a harbinger of things to come 
can be gleaned from the findings that all cases of pei-inanent rectal damage in 
the series were preceded by radiation sielme.ss. 

Sj'^mptoms of radiation .sickness ai'e usually precise and offer no pailieular 
diagnostic problem. The patient’s finst complaint is nausea and lack of appetite. 
Emesis may or may not be experienced. La.ssitude is common. Headache and 
nervous manife.stations are frequent, especially so in the emotionally unstable 
patient. Psychic disturbances in this group are probabl.v precipitated b.v inorbid 
tendencies rather than mechanical factor’s. Nausea aird emesis ai’c followed by 
tenesmus and diarrhea. Stools become increasingly frequent and, although 
formed elements may be present in the early phases, they become progressively 
more watery. Mucus is conspicuously absent until the condition has become 
sevej’e. The anus becomes infiamed and painfully tender from gastric acid not 
neutralized in its passage through the intestines due to hyperperi.stalsis. In 
severe or uncontrolled eases, complete up.set in physiological balance, starvation, 
and dehydration may result. 

Proctoscopic examination during the active phases of radiation .sickne.ss 
obviously would be extremely painful. For this reason solely, no procto.scopie 
study should be undertaken at this pei-iod of the illne.ss. Examination under- 
taken in a few isolated cases, however, revealed the bowel to be di.stended and 
markedly hyperplastic. Grossly, the bowel appears to be puffy and this is due to 
the extensive edema which is present in all layers. The mucosal layer, u.sually 
micro.scopic in thickness, can be mea.surcd in millimetei’s. Before death, strip- 
ping of the mucosa is euriomsly enough ab.sent, despite the edema and hyper- 
pei’istalsis prevailing at the time. Only when the patient is in extremis or fol- 
lowing death does stripping of the mucosa occur with ease. 

That the entity is not at all clearly under.stood is appai'cnt from the numer- 
ous varieties and types of therapy Avhich haA*e been suggested in the literature 
and which are directed toward preventing onset of the illness as well as alleA'iat- 
ing the condition Avhcn it occurs. Cyclic vogues of treatment have been employed 
and subsequently re.jected on our service as the.v no doubt have been elsewhere. 
A review of the thirteen-year period reveals that such medications as cod liver 
oil, crude liver extract, orange .juice, multiple vitamins, B-complex vitamin.s, 
fractions of the B-complex stressing thiamine chloride and pyridoxine, sedatives, 
hydrochloric acid, opium b.v mouth, and o])ium and belladonna suppositories 
have all been emplo.A'ed and fovind Avanting in efficac.v. 

At present, Avhen radiation thei’apy is administered to a patient on our 
service, careful vigilance is maintained to a.scertain immediately Avhen the entity 
manife.sts itself. Therap.v, for the most part, is empirical but, Avherever practi- 
cal, the specific problem is treated individuall.v. A bland diet is instituted at 
once. Despite lack of appetite, frequent small feedings and high fluid intake 
ni-e ux’ged. Vitamins and their fractions are msually prescribed where indicated. 
With the onset of diarrhea, in addition to the above outlined regime, tincture 
of camphorated opium and milk of bi.smuth are administered. Sedation in the 
form of barbiturate suppositories is administered about one hour pi-ior to the 
x-ray exposure. Additional sedation din-ing the day and at bedtime is fi’cely 
ernploved and should be ample. In uncontrolled cases, Avhere upset in electrol.vte 
balance occurs, Avith I’csulting dehydration together Avith sUirrution, five to ten 
per cent ‘ducose solutions fortified Avith Autamins and amino acids must be given 
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Pertinent aspects of each group of lesions are individually discussed under 
appropriate headings. 

Cases treated only by surgery or which, upon examination at first admission, 
were considered hopeless were omitted from the series. In Table I, the lesions 
present are classified, including the number and percentage of the total series, 
and the percentage as computed for tlie seventy cases involved by irreversible 


Table I 



FACTITIAL 

PROCTITIS 

FIBROSIS 

AVITHOUT 

STENOSIS 

STENOSIS 

RECTO- 

VAGINAL 

FISTULA 

FISSURE 

OBSTRUC- 

TION 

1 

SECONBARY 

CARCINOMA 

Total 

59 

1 

48 

13 

2 

11 

10 and 1 
primary 
adeno- 
carcinoma 

Per cent in series 

0.93 

0.16 

s.o 

2.16 

0..33 

1.83 

1.83 

Per cent in 70 cases of 
permanent pathologj’ 

84.28 

1.42 

68.57 

18.57 

2.85 

15.71 

15.71 


lesions. Table II presents classification of symptoms primarily experienced, 
together witli the average time interval betAveen administration of initial deep 
therapy and onset of symptoms. Onset of various SAnnptoms is expressed in 
Aveelcs. Note extremely high incidence of bleeding. 


Table II 



bleeding 

CONSTI- 

PATION 

1 

DIARRHEA 

PAIN 

OBSTRUC- 

TION 

FECES 

TIIUOUGU 

VAGINA 

Average time of onset of 
symptoms in weeks 

72.06 

85.26 

39.05 

76.31 

110.68 

106.15 


I. Immediate or Transient Complications 

A. Eadiation Siclcness . — Of the six hundred cases reviewed, 523 patients, 
or 87.16 per cent, experienced radiation sickness at some time during the period 
of treatment or immediately thereafter. In some instances symptoms did not ' 
api^ear until the patient returned to her home. 

Radiation sickness is a liizarre entity and its pattern of onset and course 
unpredictable. Tlie physiologic mechanism producing the condition has been 
extensively speculated upon, but definite proof is lacking to explain its many 
phases or whj' therapy directed toward correcting it is so unsatisfactory. 
Changes in electrolytic balance, alteration of internal secretions, creation of 
advci-se electrical potentials arc suggested. The cardinal point of interest is 
that, secondary to some unknown mechanism, a definite demonstrable change 
does occur in the mucosa of the gastrointestinal tract. On.set of simiptoms may 
follow a .single exposure to x-rays. The patient may become ill at any point 
in the initial scries, or, as pointed out previously, immediately after completion 
of the series. A given patient may be subjected to an entire course of irradiation 
thcra^Ay Avithout ill effects of any kind. The usual picture, hoAvever, folloAvs a 
pattern similar to this: A eour.se of x-rays, radium, and x-rays to be admin- 
istered at six- or cight-Aveek intervals, barring reaction complications, lias been 
decided upon. Radiation sickne.ss is jiresent Avith the initial series of x-rays and 
again Avlien the radium is inserted but fails to appear with the second series of 
deeji x-rays. In another patient, tlie appearance of symptoms may be revci-sed. 
In brief, the condition may be present or absent Avith any or every phase of 
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, Specific symptoms develop in tlic order of diarrhea, bleeding, pain, consti- 
pation, and finally fistula and obstruction. The mean average for the fifty-nine 
cases, including all symptoms, is 81 .58 weeks between initial treatment and onset 
of first symptoms. Whei'cver higher dosages of x-rays or radium emanations 
were employed, symptoms occurred considerably earlier. 

The s^nnptoms complained of are numerous. The cardinal symptom, and 
incidentally the source of greatest concern to the patient, is bleeding from the 
rectum. The stool may be only slightly streaked by bright red blood or bleeding 
may be profu.se and accompanied by clots and mucus. Fj-ank hemorrhage is 
common in sevci'e eases. Although diaiabea is present in some cases, constipation 
is more frequently the rule and may be extremely troublesome in late cases. 
Defecation is painful and difficult. Straining at stool is almost universally neccs- 
• sary. A bearing dovm sensation is frequently present. In some ease.s, large 
strips of mucus are passed at stool. Stools may be ribbon-like if narrowing of 
the bowel lumen indicating early sti-icture is concurrent. Anemia induced by 
blood loss gives ri.se to .such secondary .symptoms as dyspnea, weakness, and low- 
ered systemic resistance. Weight loss may be noted. The appetite is poor. 
Morale is often low and this, coupled with a neurotic state, may breed morbid 
tendencies. In the advanced eases, the patient becomes chi’onically and often 
seriously ill. Careful study of her condition is imperative if a favorable prog- 
nosis is hoped foi‘. It frequently becomes necessary to employ drastic measures 
at this point, rather than to assume an air of hopele.s.s resignation and relegating 
the patient to her fate as an incurable invalid. 


With synptoms in evidence, such as those just described, in a woman who 
has been treated extensively by radiation therapy, the diagnosis of factitial 
proctitis is readily made. When a patient is seen in the tumor clinic or is re- 
admitted to the hospital on our service with one or more of the complaints ]i.slcd, 
consultation with the proctologist is immediately arranged in an endeavor to con- 
firm exactly what type of lesion exi.sts. In .small commuhities which cannot 
boast of a trained gastroenterologist, e.stablishment of an accurate diagnosis is 
frequently difficult or impossible. Wliere .such a situation prevails, eveiy effort 
should be expended to assure proper evaluation of the case. This is extremely 
de.sirable in that rectal malignancies mu.st be screened out. 

In early or primary factitial pi’oetiti.s, the bowel, on proctoscopic examina- 
tion, shows a diffuse erythematous change in the mucosa. The membrane ap- 
peal’s thickened as well as reddened and is edematous with increased friability 
evident. The portion of the bowel which has undergone most change is the area 
ju.st’ opposite the cervix. This area is roughly four to five inches from the anus 
and approximalely at the i-ectosigmoid junction. The changas described are more 
marked where I’adium emanations have been employed. This is ea.sy to compre- 
hend when the close proximity of the cervix to tiie rectum is borne in mind. 
Reaction is univei-sally more severe, the incidence higher, and on.set period eaJ'licr 


where radium emanations are employed. 

As the process becomes more severe and enters the secondaiy stage, the 
lumen of the bowel narrow.s progiessivcly. The mucosa now becomes thinned 
and there is evidence of a patchy fibrosis. Scattered throughout tlie areas under- 
going scarification countless telangiectatic changes are noted. With continued 
fibrosis, the lumen of the bowel narrows even more. The mueo.sa becomes in- 
creasingly pale and a weejiing exudate becomes evident. Again these changes 
arc limited to the area of the rectosigmoid junction. The changes are irreversible. 
They are inslituted in the early stages when a spasm of the small vessels clauses 
a relative iscliemia of the surrounding tis-sue. Further spa.sm due to tiic ischemia 
precipitates infarction, thrombosi.s, and eventual scarring. 

Management of factitial proctitis is difficult and discouraging at be.st. JA- 
forts .should be directed toward making the patient comfortable rather than 
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intravenously. If .sernm proteins are alarmingly low, plasma should he adminis- 
tered. Frequently, in the most severe cases, it becomes imperative to transfuse 
the 3 :)atient liberally unth whole blood if the above measures fail to elicit a fair 
degree of response. 

Unless daily visits by the physician are possible, a patient suffering with 
radiation sickness should not be discharged from the hospital. When smnptoms 
are subsiding and all indications point to recovery without recurrence, discharge 
may be granted but instructions as to diet and activity should be clearly ex- 
plained. Fortunately, recovery from radiation sickness is rapid as soon as 
therapy is stopped but in some instances complete recovery is occasionally pro- 
longed for a considerable period of time. This factor was very prevalent in the 
very aged and debilitated cases treated. 

II. Delayed and Permanent Complications 

The delayed and permanent complications observed in the series studied 
numbered seventy, or 11.66 per cent. This is a considerably smaller number of 
eases than were encountered with radiation sickness. It must be understood, 
however, that this number represents only the cases where diagnosis of the per- 
manent rectal lesion was confirmed by digital examination, the proctoscope, and 
barium enemas. Unfortunately, the two latter procedures were not routinely 
employed when patients returned to the tumor clinic or when they were again 
hospitalized. Fifty-nine cases of the series were diagnosed as factitial proctitis. 
Simultaneously present in most of these cases or developed as sequelae were 
forty-eight instances of stenosis of graded .severity. Ten cases in the series .suf- 
fered with metastatic extension of the pelvic malignancy. Thirteen developed 
rectovaginal fistulas and one an ulcerative fissure in ano. One case was compli- 
cated by a primary adenocarcinoma of the rectum. 

We must assume that these conditions are present in a considerably higher 
percentage of the eases treated but because the manifestations are so benign the 
patient is not seriously incapacitated or even annoyed. It would perhaps be 
entirely safe to estimate that 50 to 75 per cent of all women treated, knowingly 
or otherwise, bear permanent rectal re.sidual changes. This estimate is based on 
the incidence of radiation sickness encountered. 

A. Factiiial Proctitis . — In the complications to be anticipated following- 
radiation therapy, perhaps no single entity proves a source of greater concern 
and vexation to the .gynecologist than does factitial proctitis. B.v definition, 
proctitis is an inflammation of the rectum. Medical dictionaries define the term 
“faetitiar’ as .something produced “unintentionall.v’^ or by “artificial means'’; 
hence the proctologist’s tei-minology to describe a rectal lesion produced uninten- 
tionally. The lesion varies in severity from minimal mucosal changes to exten- 
sive ulceration as will presently be described. 

xVs previously stated, fifty-iiine cases in the scries were diagnosed as factitial 
proctitis. This represents 9.83 per cent of the total series, or 84.28 per cent of 
the permanent lesions. Five of the fifty-nine eases of factitial proctitis were 
treated with x-rays only, three with .surgery and x-rays, and the remaining fifty- 
one with combinations of surgery, x-rays, and radium emanations. Dosage 
varied markedly; the lowest dosage of radium emanations delivei-ed was 840 
me. hr., the higliest 6173 me. hr. The lowe.st number of roentgen units delivered 
by x-rays was 600, the highest 8,000. Onset of .s.vmptoms following Iherap.v can- 
not be predicted. The period of time elapsing between initial therapy and final 
treatment and appearance of symptoms and subsequent diagnosis varies great l.v. 
Tlie longest period of elaj^scd time i)etwecn initial treatment and reported onset 
of symptoms was 278 weeks, the shorte.st peiiod 28 days. 
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Table III classifies and evaluates the tlierapy employed in all seventy eases. 


Tabu: 111 


1 

KO 

I.MJ’I.’OVB.MENT 

I’AliTIAT. 
IMI’IiOVEME.VT j 

.MAl'.KEn 

I.VI’IiOVK.MENT 

XO TIIEATMK.XT 
HOrEIiESS 


NO. 

ll'EU cbxtI 

i NO, 

ICEU CENT 

XO. il'iai CKXT 

XO. il’EIlOKXT 

Combination of palliative 

10 

14.2 

4 

5.1 

(i 8.5 

0 8.57 

therapy outlined 

No therapy 

7 

10 


4.2 

9 12.8 

Recent regulated regime 

2 

2.8 

2 

2.8 

11 15.7 


Colo.stomy 

6* 

8.57 

1 

1.4 

P, 4.2 

0* 


*Ijl.sted under both “No improvement" and “No treatment — liopelc.s-.s” lieadinfj.e. 


B. Rectal Stenosis or Stricture . — Rectal stenosis following irradiation to 
pelvic organs results from the scarring and shrinking of the bowel secondary to 
the factitial pi'octitis. That the process is in.stituted even before the proctitis 
completely subsides is evident from proctoscopic examination. Degree of fibrosis 
is dependent on degree and severity of the proctitis. In this series, forty-eight 
patients, or 8 per cent, developed steno.sis as e.stab]ished by proctoscopic exami- 
nation or barium enema. Of these, only foui* were not preceded bj' a diagnosed 
ease of factitial proctitis and all four eases revealed only minimal stricture. 
j'\gain, we must as.sume these four patients pivhuhly experienced a factitial 
proctitis which was so benign in its coui’se that no .symptoms were noticed. The 
value of routine proctoscopic examinations in all patients treated by irradiation 
is again evident here. 

On proctoscopic examination where fibrosis and stricture exist, considerable 
difficulty is experienced in pa.ssing the .scope. Tlie lumen is greatly reduced in 
caliber. The mucosa is pale, fibrotic, and complete stenosis may be in evidence 
in the final stages. Where scanlng is not too excessive, the telangiectasia may 
still be visualized but in cases showing very extensive fibrosis, these findings may 
be completely obscured by sear ti.s.sue. 

S^^mptoms, which obviou.sly appear later tlian in cases suffering with fac- 
titial proctitis, are similar in some rc.spects to those experienced in that entity. 
Constipation is the cardinal .s.^miptom. Passage of stools is painful and difficult 
and may be impossible if the stool is hard. Occasional streaking by bright red 
blood is noted on the stool. This re.sul1s from an actual tear in the mucosa due 
to fibrosis and lack of elasticity. In numerous instances, resulting fecal impac- 
tions convey a sense of bearing down in the i)elvis. Intestinal obstruction may 
readily occur. 

Treatment is conservative unle.ss acute or chronic obst i-uctimi occui-s, in which 
case a simple loop colostomy should be performed. In treating the condition 
eon.servativel.y, a bland diet is of paramount importance. Mineral oil, mueiloid 
pi'eparations, and saline or soapsuds enemas may be employed if the tendency 
to coirstipation becomes too marked. 


C. Fibrosis Withoicf Stricture . — Only one ease of rectal-mucosa fibrosis un- 
com plicated by stricture was obseiwed in this .scries. The patient’s chief corn- 
]fiaint was occasional rectal bleeding but there wei-e no other symptoms. On 
proctoscopic examination, the lumen of the bowel was normal in size but the 
mucosa dcnselv fibrotic. About two inches above the anus there was a smalt 
ulcerative fissure. A biopsy was obtained and reported benign. Treatment 
con.sisted of cauterizing the base of the ulcer and placing the ])atien1 on a bland 

diet, Hccovcrv was rapid and complete. 

It is intcre.sting to .speculate at this point what i)erccntagc ot the cases haw 
ing received deep therapy eventually developed fibrosis without stneture oi the 

rectal mucosa. 
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expending futile attempts at re-establishing the normal appearance and contour 
of the hoAvel. Healing with fil3rosis hnt with a minimum of stricture is tlie ideal 
end result. Treatment is cither radical or conservative, the former consisting of 
a simple loop colostomy witli no attempt to dissect out the rectum. Indications 
for the procedure are: 

1. Prolonged and profuse bleeding ndiicb has failed to respond to conservative therapy. 

2. Acute or chronic bowel obstruction. 

^ 3. Starvation. 

4. Dehydration. 

5. Progressive sjunptoms other than rectal bleeding despite conservative therapy. 

Colostomy was resorted to in ten of the cases. Tliis represents 14.28 per 
cent of the seventy eases permanently involved, or 1.66 per cent of the entire 
series. 

In five of these cases bleeding continued or suhseqeuntly reappeared due to 
metastatic invasion of the bowel. One patient continued to experience rectal 
bleeding by virtue of the factitial proctitis failing to heal. The remaining four 
cases obtained partial to complete relief from rectal symptoms. None of the 
patients had closure of their colostomys performed subsequently, even though 
symptoms subsided. In every instance this possibility had been explained to 
the patient. 

Conservative treatment employed on the service over the thirteen-year 
period included the following : 

1. Soothing and anesthetic rectal ointments. 

2. Opium and belladonna suppositories. 

3. Paregoric and bismuth where diarrhea imevailed. 

4. Islineral oil and saline enemas where constipation prevailed. 

5. Hydrochloric acid. 

C. A bland diet. 

7. Vitamin and iron preparations. 

8. Blood and plasma in extreme cases. 

These medications are representative of conservative treatment employed, 
and the degree of success achieved througli their use was unsatisfactory and un- 
predictable. Some cases responded to tlierapy, others did not. A few seemingly 
cleared up spontaneously without therapy. Recently, in a group of fifteen pa- 
tients, we employed the following regime with eleven cases showing mai'ked to 
complete improvement, two showing partial improvement, one case failing to 
respond and one other subsequently developing a metastatic carcinoma of the 
rectum. 

1. Muciloid preparations. 

2. A bland, well-balanced diet. 

3. Plicnobarbital and extract of belladonna one-half hour before meals and at bedtime. 

4. Iron preparations and ascorbic acid in large doses when anemia is marked. 

The rationale for the regime outlined is simple. Muciloid preparations pro- 
vide soft gentle bulk in the stool and simultaneou.sly coat the irritated bowel. 
The combination of plienobarbital and belladonna relax spasm of the Itowel 
and tend to eliminate Kyperperistalsis. In addition this combination maj^ have 
a beneficial effect on the psychotic factors that are present so frequently. Tlie 
bland diet, iron and ascorbic acid need not be elaborated on. Although the 
series obviously is too small to draw a definite conclusion, the results obtained 
.seem to warrant serious consideration. 
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were also squainoiis-cell carcinoma. In one ease, where the ])rimary lesion had 
been a squainons-cell carcinoma of the cervix, tlie malignant I'ectal lesion was 
found by biopsy to be adenocarcinoma. The coexistent primary rectal carcinoma 
caused a huny of questioning and debate, but the final decision was that the 
patient actually was suffering from two distinct lesions rather than a primary 
and metastatic one. One fundal and one ovarian adenocarcinoma metastasised to 
the rectum. As previously stated, rectovaginal fistula was present in five of 
these cases. 

Metastasis to the rectum fi'om a primary uterine malignancy is readily com- 
prehended when the close anatomical relation of these organs is remembered. 
Nine of the patients in this group had expired and the remaining two had been 
discharged to their family physicians as hopeless eases at the tiPie this pa])ei’ was 
prepared. In all instances, the primary malignancy had failed to respo7id to 
therapy and extensive pelvic metastasis had ensued. It is interesting to speeu- 
late_ whether the combined factors of lowered systemic resistance, anemia, and 
devitalization of the local tissues might not favoi’ the groudh of these jnetastatic 
lesions. 


S 3 'mptoms of rectal carcinoma secondary to a primaiy pelvic malignancy 
in women are similar to those encountered in severe factitial pi-octitis. Individ- 
ual manifestations are more severe, however, especialh’- in the advanced .stages. 
Bleeding is again the cardinal sjnnptom. Stools may be onlj’- occasionally 
streaked b.y bright blood or continuous bleeding may be evidenced. Gross hemor- 
rhage maj’’ occur. One of the eases reported in this group succumbed during 
such an episode. The normal stool habit becomes disrupted. Unlike the pre- 
vailing tendency to constipation as evinced in factitial proctitis, diarrhea and 
constipation may alternate. Loose, frequent stools with blood and mucous pres- 
ent may Im the cardinal s,ymptom. Pain is transitoiy and may or may not be 
present. Straining at stool, signs and sjmiptoms of obstruction, and a bearing 
down sensation may be present. If a patient j) resents evidence of marked anemia, 
weight loss, and debilitation, rectal carcinoma should be strongfy suspected. 
Whei’e these latter three symptoms are present, metastases to other parts of the 
bodj" frequently have occurred simultaneousI3^ 


Diagnosis of the entity is faii'L' easy. On digital examination, the lumen is 
irarrowed as in mo.st cases of factitial proctitis. However, instead of a more or 
less rigid bowel wall, a friable mass is encountered if tlie lesion is sunicicntl.v 
low. In these cases the examining finger comes awa.y blood streaked. On proc- 
toscoi)ic examination the lesion is ivadil.v visualized as a friable mass which 
bleeds easily and breaks away in fairl.v lai'gc ])ieces. Wliei-e invasion is early, 
the thickened wall of the bowel may show onl.y a small amount of ulceration. 
Occa.sionally, the lesion does not invade the lumen l)ut encroaches on the serosal 
surface of the gut. In these eases, accurate diagnosis becomes difficult or im- 
possilde. Indeed, several cases suspected of being involved by a metastatic 
malignanc.y to the rectum were proved othci-wise at la])arotomy. In othei's, 
.S3Tnptoms*subsequentl.y subsided. Barium enemas must be resorted to in those 
cases where proctoscopic examination is difficult, too painful, or where the scope 
can be passed only for a very short distance. PTlling defects are fairly easily 
identified by this method. Wherever possible, biopsy of the suspicious tissue 
should he obtained to confirm or refute the diagnosis. 


On our service, treatment in these cases is entirely palliative and empirical. 
Opiates are prescribed for pain if this symptom is severe. Bland diet to prevent 
additional irritation to the distressed bowel is employed. Occasionall.v, trans- 
fusions are employed, purely as a humane ge.sture. One patient received a loop 
colostomy in this group. Surgery was performed to relieve an obstruction a iJ 

excessive bleeding. 
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D. Rcciovaginal Fistula . — ^Eeclovagiiial fistula occurred in tliirteen patients 
in the total series. This represents 18.5 per cent of the eases with permanent 
rectal pathology, or 2.16 per cent of the total .series. The earliest fistula to ap- 
pear following onset of therapy -was discovered in eleven weeks. The longest 
elapsed period from onset of therapy to appearance of the fistula was 582 weeks. 
In two eases, subseciuent simntaneous closure occurred. In these two eases and 
in one other which did not heal, there was no extension of the pelvic malignancy 
hut the vaginal tissues were extremely pale, fibrotic, and devitalized. Five cases 
in the group were further complicated by metastatic carcinoma of the bowel and 
five revealed extensive metastases to the vaginal floor. In each of these ten cases, 
the defect had obviously occurred due to the encroaching malignancy, since the 
tumor mass extended from vagina to bowel. One ease was treated by colostomy 
because of extensive stenosis at the rectosigmoid junction, causing almost com- 
plete obstruction. 

Rectovaginal fistulas in patients treated for pelvic malignancies by irradia- 
tion probably occur due to. these changes: 

1. Extensive irraclintioii decreases bowel elasticity. 

2. The bowel becomes tliiii and fibrotic. 

3. Rectovaginal septum becomes tliin, fibrotic, friable. 

, 4. Fibrosis and isclieraia prevent healing of smaU'traumatic fissures resulting from hard 

large stools. This increases the hazard of perforation by trauma. 

Passage of hard rubber douche and enema tube tips adds to the traumatic 
element. It is doubtful whether sexual intercourse would cause a breakdown 
unless the vaginal wall is extensively necrotic such as is evidenced in certain 
far advanced metastases. 

It has been pointed out that five of the cases in this grotip had metastatic 
caremomas to the rectum. Five other metastatic carcinomas of the rectum were 
encountered in which the metastatic lesion occurred somewhat higher than the 
rectosigmoid junction. This would tend to confirm the o]Dinion that only where 
the metastatic lesion involves or approximates the vaginal vault does recto- 
vaginal fistula occur readilj^ secondary to the cai’cinomatous invasion of the bowel. 

Symptoms of rectovaginal fistula consist of passage to, and escape through, 
the vagina of gas and feces. In the cases where defects were secondary to car- 
cinoma by metastases, occasional episodes of vaginal bleeding were reported. 
Examination by speculum was necessary to differentiate lietween Ifieeding caused 
by the primary pelvic lesion and the ulcerated edges of the fistula. Where the 
fistula is small, there may be no symptoms whatsoever, if the stool is firm and 
well formed. I)iagnosis is confirmed by observing feces in the vagina or noting 
bubbling of gases through the defect. In the absence of these two signs, a probe 
may be passed through the defect if a lesion is suspected. 

Radical treatment is never attempted in these cases. Surgical measures are 
doomed to failure in cases showing even minimal defects, since the tissue in- 
volved is so fibrotic and devitalized that healing would not occur. Where malig- 
nancy is absent, the emplo>mient of a bland diet and muciloid preparations in an 
effort to create a soft yet bulky stock is frequently beneficial. Douches and 
enemas should be administered with great care to prevent additional injury. 
Where malignancies exist, any treatment attempted would merely plague the 
patient and is therefore unad\dsable. 

E. Secondary Carcinoma . — total of eleven patients, 15.7 per cent of the 
seventy eases with permanent rectal ijathology, or 1.83 per cent of the total 
series, had rectal carcinomas. Lesions were diagnosed b^' proctoscopic examina- 
tion and barium enema with confirmation ljy biopsy. Eight cases Avere secondary 
to squamous-cell carcinomas of the cervix and on biopsy the rectal malignancies 
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T hat the steroid iiorniones, AvJiicli are seei’eted or absorbed into tlie blood 
stream and carried in it tbrougbont tlie l)ody, should have a selective action 
on the epithelmm of the pituitary, breast, uterus, vagina, or prostate and seminal 
vesicles, and not upon the otlier cells of the body, admits of two possible explana- 
tions. Either these epithelial cells are easily stimulated by steroid hormone.s, are 
sensitive to them in infinitesimally small amount.s, or the steroids may he selec- 
tively absorbed by the reacting organ so that the concentration becomes much 
higher there than elsewliere in the bod 3 ^ The fa.shion in which iodine becomes 
localized in the thyroid gland might .suggest the latter mechani.sm. That no one 
has conclusively demonstrated which occurs in the body, selective sensitivity of 
the end organs, or selective absorption by them, i^ largely attributable to the 
inadequacy of methods of extraction and purification of hormones from tissue 
and of assay after .such purification. For instance, in 1934, Geschickter, Lewis, 
and Hartman® carried out studies of the estrogenic content of fibroadenomas of 
the human female breast and later (Lewis and (,'iesclnckter’“) of fibromyomas of 
the uterus. These tumors were said to be high in estrogens, but the interest 
aroused by these observations was dissipated when Fraiik" and his co-workers 
demonstrated equally high titers in noiTnal female muscles. Other workers have 
been unable to find estrogenic activity in any of these tissues. 

Were it possible to .synthesize steroid hormone.s with radioactive carbon, thi.s 
IDi’oblem could be solved in a .short time, since selective absorption would he 
demonstrable immediately ])y a I'ise in the radioactivity of the reactive end or- 
gan (uterus, for example) as compared Avith other ])odiIy tissues. Were sucli ii 
localization of radioactive hojTOone demonstrable, the possibility of appl.A'ing this 
actiAutA’' therapeutically becomes apparent immediateh". Carcinoma of the thy- 
roid and hyperthyroidism haAm been treated succe.ssfully AA'ith artificially radio- 
active iodine because this element becomes concentrated in normal and some 
neoplastic thyroid ti.ssue. Were e.strone made A\nth radioactive carbon to behave 
similarly, a therapeutic concentration in the uterus or l)rea.st is coneeiAmhle. 

Even though selective absorption of steroids does not occur, the problems of 
the metabolism of these substances Avould he enormously simplified if hormones 


made Avith radioactive carbon A\-ere available. The fate of injected suhslaneos 
could he folloAVcd very quickly and easily by exact physical measuring devices— 

^'his -ivork was suppoited in part by a prant from the American Cancer Society admln- 
istered by the Committee on Growth, National Re.«earcli Council. 
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Conclusions 

1. Six Imiidred cases having received radiation therapy to the pelvic area 
for malignancies are reviewed. 

2. Transitory and permanent pathologic change in the rectum secondary 
to irradiation therapy is a common and vexing entity. 

3. To insure adequate irradiation to a tumor of the i^elvis certain ir- 
reversible changes must ensue. 

4. Of 600 eases reviewed, there Avere 523 eases of radiation sickness and 
70 cases Avhich dei^eloped permanent rectal changes. 

5. Onset and course of radiation siclcness are unpredictable and their man- 
agement grossly unsatisfactory. 

6. Higher doses of ra_diation therapy tend to produce permanent rectal 
lesions earlier and of a more serious nature. 

7. Eadium is a more serious offender than are x-i’fiys. 

8. Factitial proctitis makes up the bulk of permanent rectal changes sec- 
ondary to irradiation of the pehds for peHic malignancies. 

9. The region of the rectosigmoid junction is most frequently involA’’ed by 
a factitial proctitis. 

10. Onset and course of factitial proctitis are unpredictable and their man- 
agement grossly unsatisfactory. 

11. Colostomy is employed to check excessive bleeding or reHeAm obstruc- 
tions. The results obtained frequently are negligible. 

12. Eectal stenosis folloAving radiation to pelvic malignancies occurred 48 
times in the series of 600 cases. The process is irreAmrsible. 

13. One case of fibrosis Avithout stricture Avas encountered. 

14. RectoAmginal fistula deA’eloped in 13 patients, in this series. Spon- 
taneous closure occurred in tAvo eases. 

15. RectoAmginal fistula occurs secondarily to metastatic iiwasion of the 
boAA^el and deAutaliation of tissue in the recto A'aginal septAim. 

16. Secondary carcinoma of the boAvel occurred in 10 cases. One primary 
adenocarcinoma of the rectum deA^eloped in a case of squamous-cell carcinoma 
of the cervix. 
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amount of equilin used, was 10 to 20 po" cent in excess of lliat theoretically ncces- 
saiy to combine witli all tJie bromine i)resent in the sodium bromide. The receiv- 
ing tube was cooled in an ice-water bath. The coui-se of the reaction was fol- 
lowed by the use of a poilable electroscope. iVlost of the radioactive material was 
found to be in the receiver after one to one and one-half hours. 

The chloroform solution was transferred to a 50 ml. separatory funnel and 
the chloroform layer was withdrawn from the wafer which had condensed in the 
receiver during the bromine distillation. The chloroform solution, containing 
dibrom estrone, was washed twice with 10 ml. portions of water to remove any 
hydrobromic acid which might be present. Practically all of the activity stayed 
in the chloroform which then Avas cA-aporated to dryness. 

When this Avas carried on sloAvly, rosettes of Avhite or colorless needlelike 
eiystals Avere found to form on the bottom of the evaporating beaker. These 
crystals contained enough bromine to indicate complete bromination of S3 per 
cent of the equilin.* 

The dry crystals Avere dissoh'cd in AA'arm absolute alcohol in Avhich they Averc 
freely solidde. Before injection into experijnental animals, the alcoholic solution 
Avas added to four times its quantity of distilled Avater, making a 20 per cent 
alcoholic .solution. A very finely di.spersed Avhite pieeipitate of hormone formed 
at once, settling to the bottom of the solution in the course of an hour 's standing. 
The experimental animals Avei-e injected inti-avenously Avith this material, either 
immediately after it had been made uj) or folhnving thorough agitation to insure 
a uniform suspension. A certain amount of the watery suspension of the hor- 
mone AA’as kept a])art to serve as a .standard in determining percentage bromine 
I'ecovories Avith the Geiger counter. 

Dibromestrone Avas injected into tAvel\-e rabbits, one monkey and two dogs. 
One I'abbit Avas injected Avith sodium bromide alone. The expei-iments Avere done 
AA'ith the purpose of ansAvering tAvo questions: h'j-st, Avas the hormone concen- 
trated in any ])articular organ, 'and, second, bj* Avhat route and in Avhat quanti- 
ties Avas it excreted? 

In the rabbits, eitlier entire organs or pails of them Avere remoA'ed, Aveighed, 
and dissolved ly boiling in 5 c.e. of 10 per cent .solution of potassium hydroxide. 
The purpose of this Avas to obtain unifonn .solutions for the measurement of 
radioactivity by Geiger counter. Obviously Avhen one’s measurements depend 
on the number of fi particles or y rays reacliing a pai-ticular spot, it is impera- 
tive that all samples should be in the same A-oIume, at the same distance from the 
counter tube, and, if in liquid form, di.ssoh'cd in tlie same soh-ent. The organs 
used AA’ere uterms, OAmries, te.stes, spleen, liA'er, kidney, adrenals, and gall bladder. 
Counts Avere made also on the blood, urine, and various parts of the inte.stines. 


A female monkey Avas injected inti-aA'cnou.sly Avith dibromestrone and killed 
24 hours later. The utems, ovaries, gall bladder, and a iiieee of liver Avere dis- 
solved in potassium hydroxide and their radioactivity mea.sured. 


A female dog, injected AA'itli the material, AA'as used primarily to .study the 
rate of excretion of the steroid in the bile, but, after the animal had been killed 
six hours after injection of the steroid, the uterus Avas removed, di.ssoh'cd in 
potassium hydroxide, and mea.sui'ed iii the Geiger counter. 


ments Avere made of the radioactivity of the urine and ot the feces in the small 
boAvei, cecum, and large bowel, at vaiying intervals. It became apjiarent very 


’Analy-st-s ijy AA'rn. Sa-schelc. 
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the Geiger counter, electroscope, tissue radioautographs, etc., rather than by the 
uncertain applications of steroid and colloid chemistry, combined with the many 
inaccuracies and time-consuming tecliniciues of biologic testing. 

Obviously, radioactive testosterone, progesterone, and estrone are urgently 
needed to unlock the mj'steries of steroid metabolism and for their possible thera- 
peutic applications. But, up to the present time, no such substances have been 
synthesized’^" and the problems of such synthesis appear to be very complex. A 
possible short-cut in this difficulty appeared in the suggestion that one of the 
steroids might be treated successfully with an artificially radioactive halogen 
such as bromine. It was thought that the brominated steroid might behave in a 
fashion sufficiently similar to the parent hormone so that conclusions could be 
drawn in these questions of selective absoiq^tion and routes and methods of 
metabolism. 

After some discussion the substance “equilin” was chosen as a starting com- 
pound, since, as will be seen by a glance at Pig. 1, bromination of the double 
bond in the B ring leads to the formation of “ dibromestrone, ” a substance dif- 
fering from estrone only in having two atoms of bromine in the positions occu- 
pied by two atoms of hydrogen. At the ijresent time pure equilin is more diffi- 
cult to get than is radioactive bromine.'^* 





Fiff. 1. 

I 


Methods 

Bromine 82, a radioactive isotope of bromine with a half life of 32 hours, 
was obtained in the form of sodium bromide in aqueous solution from the cyclo- 
tron of Columbia University. In general, the quantities available were in the 
neighborhood of 2 to 4 mg. of sodium bromide, the radioactivity of which varied 
from 11/2 to 10 me. (0.6 to 3.26 me. per mg.). As received from the physical 
laboratory at the ejmlotron, the sodium bromide was dissolved in 100 to 200 ml. 
of water. This excess of water Avas remoAmd by boiling under a hood until the 
solution had been concentrated to 3 to 5 ml. The sodium bromide solution was 
added to an oxidizing mixture consisting of 1 Gm. of manganese dioxide and 
3 ml. of concentrated sulphuric acid. The test tube containing the mixture Avas 
heated gently Avith a microburner and the bromine generated Avas carried oAmr 
into a 12-ineh test tube containing equilin dissolAmd in 20 ml. of chloroform by 
flusliing the boiling oxidizing mixture AAuth a sIoav stream of nitrogen. The 

‘Since this article was submitted, a method of synthetizing: radioactive testosterone lias 
been described by R. B. Turner in Science lOG: 248, Sept. 12, 1947. 

“AA’’e wish to thank Dr. Oscar Wintersteiner for being so generous as to supply us with 
the eriuilin we l^ave used in those experiments. 
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Table T. Babbit No. ?>, Killed Six IIoiikk Aktei: Ixtbavexoils Jkjkctjox of 

JIofi.MoxE Emulsion' 



couxT.s rna 
JIIXUTE ABOVE 

backgbouxd 

VKll OEXT or 
TOTAL IIOUMOXES ' 
INJECTED 

Blood 

29 


Spleen 

10 


Adrenals 

5 


Ovarie.s 

0 


Uterus 

10 


Liver (Sample measured, 2.2G;t Gm.) 

116 


Liver (total organ, calculated) 

r,,828 

1.2 

Gall bladder 

7,008 

2.5 

Kidney (Sample measured, 4.06 Gm.) 

012 


Kidneys (Total, both, calculated) 

2,204 

0.7 

Urine (1 c.e. measured) 

0,208 


Urine (Total, 8 c.c., calculated) 

49,004 

10.0 

Small boivel (Sample measured) 

280 


Small bowel (total, calculated) 

5,000 

l.S 

Cecum (Sample measured) 

904 


Cecum (Total, calculated) 

.80,100 

12.0 

Large bowel (.Sample measured) 

1,4.82 


Large bowel tTotal calculatefi) 

82,930 

10.9 

Total hormone in bowel and bowel contents 


24.7 


That these observations are not nnique and peculiar to this one animal is 
borne out by our otlier findinp:.s, which Avill not lie detailed liere. The uterus 
invariably contained very small quantities of bromine, no matter whether the 
inteiwal between injection and killinp; the animal was tliirty minute.s, two liours, 
six hour.?, or thirty-.scven honns. TJie di.sl)'i))ution of bromine was essenlially the 
same, though total quantities were considerably smaller in the animal injected 
.subcutaneously. The amount of bromine found in the urine as compared with 
that in the gastrointestinal tract varied somewhat from animal to animal. In 
general, about 40 to 50 per cent of the bromine given as dibromestrone intra- 
venously appeared in the urine or feces in two to six hours. In Rabbit No. 2, 
14.4' per cent was in the urine, 25.8 per cent in the feces two hours after injection. 
In Rabbit No. 4, 38.4 per cent was in the urine and 12.5 per cent in the feces. 
Two male I'abbits showed no bromine concentration in theii- testes. 


Measurements made on one female monkey were not so detailed but, again, 
.showed marked concentration of radioactive bromine in the gall bladder and 
very little in the uterus. The counts above background were utems 8, ovaries 
20, 4;2 Gm. of liver 24, and gall bladder 1,484. 

One female dog used for studying the excretion curve of bromine in the bile 
showed le.ss than 1 per cent of bromine in the utems. 

We may conclude, then, that radioactive dibrome.sironc is not .selectively 
absorbed by the utems, ovaries, teste.s, or adrenals of rabbits or by the uterus of 
the dog or the monkey. 


2. Exerciion Roide of Dihromesironc . — The second que.stion, as to the route 
or routes of excretion of this substance, seemed plain from the findings in kidney, 
urine, liver, gall bladder and bowel. To study this aspect further, counts were 
made on .small intestine, cecum, and large intestine of rabbits killed thirty min- 
utes. two houi-s and six hours after intravenous injection. In the thirty-minute 
rabbit relativelv high counts wci’c found in the kidney and liver and particu- 
larlv in the small inte.stine. The gall bladder .showed little or no activity. Kvi- 
dentlv the .steroid had been poured down through the common duet into the 
bowei and had not as yet backed up into the gall bladder. At 
])er cent of the injected material was in the small bowel, 4.o jier cent m the 
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soon tliat the principal imitc of excretion was llirongli the bile into the intestine. 
Consequently, in one rabbit, the alcoholic steroid was injected direct^ into the 
gall bladder and its appearance in the urine studied. In another, the common 
bile duct was ligated and the effect of this procedure on the radioactivity of the 
urine and feces obtained. 'While most of the animals were given the radioactive 
dibrome.stronc intravenously, one animal Avas injected subcutaneously to see if 
this changed the subsequent distribution of the radioactive material. 

Finally, two experiments Averc ]Aerformcd on dogs anesthetized Avith Nem- 
butal and morphine, in AA'hich the common bile duct Avas exposed and a No. 8 
soft rubber catheter inserted into it, so that samples of bile and urine could be 
obtained at fifteen-minute intervals after injection of the steroid. ' 

The measurements^" AAmi’e carried out, for the most part, inside a lead tank 
to insure protection of the counting tube from stray ionizing radiation. Such an 
apparatus does not stop a constant background from cosmic rays or penetrating 
gamma radiation, but this background has been sulAtracted from the reading- 
obtained in each case. Since potassium is it.self Aveakly radioactiA’-e, the counts 
due to the potassium hydroxide alone Averc determined and subtracted also. 

Finally, a. Avord should l3c included about the extraordinary sensitivity of the 
method. The quantities of radioactive bromine injected into the animals Avere 
often less than half -a millicurie, the quantities of steroid less than one milligram, 
yet the detection of as little as 3/1000 of the total amount of injected bromine 
in an indmdual sample or organ Avas easy and accurat e. 

Results 

_1. LocaUzation of Injected Dihromestrone in the Animal Body. — Since 
radioactWe dibromestrone Avas limited in quantity because of the rarity of 
equilin and the ditficulty of getting Bromine 82, an attempt Avas made to ansAver 
as many questions as possible Avith a fcAv experimental animals. "While organs 
from ten rabbits Avere assayed for their content of radioactive bromine, the meas- 
urements obtained are not strictly comparable since the amounts of hormone in- 
jected, the quantities of Bromine 82 used in each case, and the times betAveen in- 
jection and .the death of the animal A’^aried. Also, in one animal, the common bile 
duct was ligated, in another the hormone Avas injected into the gall bladder, in a 
third, a deep ether anesthesia Avas giA’^en before the injection of the hormone, 
Avhile a fourth had the hormone gWen subcutaneou.sly. Olndously, to group all 
the measurements together Avould be meaningless, AAdiile to gNc all the experi- 
mental data Avould be confusing. 

Perhaps the best Avay to ansAver the first question as to the localization of 
dibromestrone after injection is to giAm in detail the figures for one animal. 
Rabbit No. 3, and this is done in Table I. If one peruses the figures in Table I, 
It becomes apparent at once that six hours after intraAmnous injection of a finely 
diAoded dispersion of dibromestrone, the- amount of bromine found in the blood, 
spleen, adrenals, OAmries, and uterus is negligible. Considerable quantities, on 
the other hand, are foiind in the kidneys, 0.7 per cent, the liver, 1.2 per cent, and 
particularly in the gall bladder, 2.5 per cent. The later obseiwations led to 
measurements on the urine, AAdiere 16 per cent of the entire injected bromine Avas 
found, and measurements on samples of hydrolyzed boAvel AAuth its fecal con- 
tents. The total amount in the gastrointestinal tract Avas 24.7 per cent, most of 
this in the cecum and large intestine. 

*mi counts were macle in tlie laboratories of the Department of Racliolog'ical Research 
unuer the guidance of Dr. Edith Quimby, whose cooperation Ave wish to acknowledge with 
gratitude. . 
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the 1)owg1 for reabsorption. Tiie.sc observalion.s would seem to conbrm .slronjily 
the tbeoiY that there is an enterohepatie or poilal circulation of this particular 
steroid. 

The bile collected from the two dogs was examined to see whether the 
bromine could be extracted Yuth ether. Again, as with the urine, this was not 
found to be the ease. The bromine went into the ether phase when the bile was 
shaken with equal quantities in a separately funnel only after hydrolysis with 
hydrochloric acid. Seventy-seven per cent was ether soluble. Of this "material. 
89 per cent was soluble in 2 normal sodiimi hydroxide. 


% 

EXCRETED 



MINUTES AFTER INTRAVENOUS INJECTION OF DIBROMESTRONE 


Fig. 2. — Excretion of dibrome.strone in a female dog-. 

Discussion 

Adding bromine to e.strone, as we have done, de.stroys most, if not all, of 
its estrogenic properties. Tin’s fact was known before the experiments i-ceorded 
above had been performed, the material being te.sted out on six infantile female 
rats. Some increase in uterine tveight was recorded, but this was so slight as to 
be accounted for probably by unbrominated equilin. In spite of this lack of 
estrogenic potency, it still seemed reasonable to look for localization of such a 
steroid, so closely related to estrone, in the genital tract. Since none was found, 
the question of localization in the case of the naturally occurring hormones or 
other actively estrogenic chemicals must await further investigation, possibly 
vdtb radioactive carbon as one of the building blocks in the natural hormone 
itself. 

The findings reported in this paper seem to support strongly the contentions 
of Cantarow et al.®’ * that large quantities of in,ieetcd e.strogens may be recovered 
from the bile. There seems to be considerable doubt as to what pi-oportion of 
such stei-oids are present in the bile, Cantaj-ow originally reporting a recovery 
of 34 to 64 per cent in the fir.st twenty-four hours and almost all the remaining 
inieeted estrogens in the .subsequent forty-ci.ght houi’s. A subsequent jiaper by 
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cecum, and oiilv 0.8 per cent in the large intestine. By six hours, most of tlie 
activity was found in tlie cecum, 12 ])er cent, and tlie large intestine, 10.9 i)er 
cent, and only 1.8 per cent in the small bowel. 

Not only is the steroid excreted into the bowel through the bile, but it can 
l)e reabsorbed from the 1)owel and transported to the kidney, as proved by tlie 
in.iection of the material in one animal into the gall bladder. 

Perhaps of particular interest in this case is the finding that the steroid 
was excreted very probably as a conjugated phenolic steroid. At least, the 
material found in the urine of this animal Avas not ether soluble until after hy- 
drolysis. When the 15 e.c. of urine found in its urinary bladder had been boiled 
in a flask fitted Avith a reflux condenser for thirty minutes AAoth 5 e.c. of concen- 
trated hydrochloric acid, 84 per cent of the radioactive bromine could be ex- 
tracted by shaking Avith ether. This material Avas insoluble in sodium bicarbo- 
nate, but Avas completely extracted Avith normal sodium hydroxide. These prop- 
erties certainly fit AA'ith the concept that radioactiA'e dibromestrone can be ab- 
sorbed as such from the boAvel, conjugated Avith an organic acid such as glycu- 
ronic acid, and then excreted into the urine Avithout damage to the phenolic 
steroid structure of the substance and Avithout liberation of the attached bromine. 

That the biliary patliAvay of excretion is not necessary for the body to rid 
itself of this substance Avas shoAvn in an animal in AAdiich the common bile duet 
AA^as ligated. This procedure is apparently fatal in a day or so to the rabbit, as 
AA'as pAwed by a preliminary experiment. The appearance of the urine of the 
experimental animal Avas thick and broAvn, but, again, the bromine in it could 
not be extracted AAUth ether before hydrolysis. Eighty-six per cent Avas reinoved 
by shaking Avith ether after onc-half liour's hydrolysis. Of this material, 22 
per cent Avas soluble in sodium bicaibonate, the rest in normal sodium hydroxide. 
Again, this suggests that the steroid AA'as present in the urine chiefly as a con- 
jugated phenolic steroid. Similar extraction properties Avere noted in experi- 
ments on the material found six hours after injection in the urine of a rabbit 
that had not been operated upon. 

An attempt Avas made to study the nature of the bromine-containing sub- 
stances in the feces of injected rabbits. Manipulations to extract Avatery solu- 
tions of rabbit feces Avith ether Avere most nnsatisfactoiy. Shaking such solutions 
results in the formation of Anry stable emulsions, some approaching the charac- 
ter of jells. Exploration of these matei'ials AAuth the counter seemed to shoAv the 
actwe bromine in the emulsion rather than in any Avatery solution that could be 
separated from it, HoAveA'’er, this might be due to absorption of steroid on the 
particles of the emnlsion, or it is not beyond the bounds of possibilitA’ that 
steroids excreted as conjugated glycuronides are broken np in the boAvel and 
exist there as free steroids. 

The last tAvo experiments Avere acute ones performed upon dogs to detennine 
the excretion rate of dibromestrone in the bile. The first of these Avas not en- 
tirely satisfactory, since a concomitant collection of urine Avas not carried out 
(male dog) and some trouble AA-as experienced in measuring the radioactiAuty of 
the uninjected standard. The obsei’Amtions Avere made, hoAvever, that all bromine 
had left the blood AAothin fifteen minutes of the time of injection and that ex- 
cretion was prompt in the bile, reaching a pealc sometime betAA’een one hour and 
one and three-fourths hours after intraA’’enons injection. 

The obserA'-ations made on the second dog are recorded in Fig. 2. The 
prompt rise in excretion rate to a jieak at thirty minutes and its fall to A^ery Ioav 
levels at the end ol foui- hours are AAmrth noting. Also remarkable are the large 
excretion rate in the bile, 69.8 per cent in Aa’^c hours, and the small amount of 
bromine found in the urine, aliout 4 per cent, AA'lien the bile is not returned to 
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Summary 

1. Equilin has l)een bromiiiated with radioactive Bromine 82 to give di- 
hrom estrone. 

2. This material is weakly estrogenic, if at all. 

3. Dibromestrone is not selectively localized in the rabbit in the adrenals, 
.spleen, iiteims, ovary or testis. A high concentration occurs in the gall bladder 
within six hours after injection. 

4-. Dibromestrone is not .selectively localized in the liver, ovaries, or uterus 
of the female monkey or in the uterus of the dog. 

5. It is largely excreted through the common bile duct into the inte.stine. 
Prom this organ it may be reab.sorbed into the portal circulation, ultimately to 
find its way to the kidnej' and into tlie urine. 

6. Solubilit}' tests are consistent with the liypothesis that dibromestrone is 
excreted into the bile and into the urine largely as a conjugated phenolic steroid. 

7. These observations strongly .supi)ort the theory of an enterohepatie circu- 
lation of dibromestrone and, by implication, of othei- steroids as well. 

The fiutlior.s wish to achnowleitgc with gratitude the technical assi.stance of Dr. Equinn 
Munnell in iterforining the Pile fistulas on dog.s and of Aliss Charlotte Schmidt in making 
many of the Geiger counter measurements. 
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Pearlmaii, Paselilds, Cantarow, et al.^“ reduced this to 10.4 per cent. Longwell 
and j\IeKee^^ report a total recovery of 1.3 to 8 jier cent of injected estrone from 
the iDile in Ihle fistula dogs. 

The substances reported by Cantarow and his co-workers were thought to 
be largely unconjugated, but this seems to have been largely determined by the 
injection of diluted unfractionated bile directly into the assay animals. The 
results of Longwell and McKee were based on animal assays also. One cannot 
help wondering whether the diversity of results here is not due to methods of 
biologic assay, and variations in the way the bile was .hydrolyzed. If our own 
oljservations are correct, and can be applied to estrone, the steroids are excreted 
as water soluble conjugates. If these substances are glucuronides, as has been 
widely assumed, they have much less biologic activity than their parent steroids. 
Cohen, Marrian and OdeU,'^ for instance, found estriol glucuronide to be only 
l/29th as active biologically as estriol. Sehapiro’-'* reports similar findings for 
estradiol glucuronide. Hydrolysis maj'' break up these esters but destroy part 
of their biologic activity at the same time. 

The advantage of using a radioactive Meroid is that questions of hydrolysis, 
or conjugation, interfering with iDiologic potency liave no effect on the physical 
potency, the radioactive content of the tissues or fluids lacing measured. Whether 
the steroid is conjugated or unconjugated, the Geiger counter detects the pres- 
ence of the radioactive material just the same, and the only problem is to make 
sure that this radioactivity is still part of a steroid nucleus. Tlie data we have 
given above would seem to us almost to prove that dibromestrone, at least, is 
excreted in large quantities through the bile in a water soluble form and that it 
is partly reabsoibed and re-excreted both through the bile and through the 
kidney into the urine. 

Several observations suggest that this may be true of the natural hormones 
too. The experiments of tlie Biskinds,^’ “ showing that implantation of testis or 
ovary in the portal circulation frees the rest of tlie body from any steroid influ- 
ence that they might exert, is one. Years ago, in 1928, Hohrn and Panre'’ found 
300,000 mouse units of estrogenic activity per kg. of dried feces from pregnajit 
women. In 1930, Siebke and Schusehania^'’ assayed urine and feces during an 
entire monthly cycle in three normal women. They found considerable quan- 
tities of estrogens in the feces, though, in general, somewhat ]e.ss than in the 
urine. Recently Levin® has found that jiregnant cows excrete little estrogen in 
their urine, but 5,000 to 10,000 rat units per kg. of dry feces. 

If it can be proved that an enterohepatie circulation plays a large role in 
the metabolism of all the body steroids, as it does with dibromestrone, urinary 
a.ssays of these sub.stances, both qualitative and quantitative witli resioect to 
disease, become of little .significance, since the physiological state of the liver, 
the enzymes and motility of the small intestine, and the intestinal flora of tlie 
large intestine may play major roles in the final ijroduct issuing from tlie kid- 
neys. Lnle.ss these factoi-s can be controlled rigidly, the iuteiBretation of the 
significance of new steroids or abnormal steroid patterns would be hard indeed. 





EFFECTS OF VARIOUS ESTROGtENIC PREPARATIONS ON THE 

VAGINAL MUCOSA 

Mildred Vogel, M.S., Thomas H. McGavack, M.D., and Joseph Mellow, M.D., 

New York, N. Y. 

(From the New YorT; Medical College, Metropolitan Hospital Research Unit, Welfare Island) 

M any preparations having- ovarian follienlar hormone activity are now 
marketed; nnmerons others are in process of manufactnre. Several factors 
make it difficult to appraise fully their relative therapeutic merits. For instance, 
some are standardized by weight; others in international unils, and still others 
in mouse or rat units. It is almost impossible to translate the full aetivit}' of 
one in terms of the other, as the methods employed in the standardization vary 
somewhat from firm to firm. Moreover, when the rat unit is used, its bioassay 
value, in terms of international units, as employed by one manufacturer, may be 
a fraction, or a multiple, of that used by a second. 

Further difficulties arise in the selection of an estrogen, when we realize 
that the influence of the route of administration, the chemical state of the 
estrogen (e.g. whether free or conjugated), and the menstruum in which it is 
carried may alter the speed and degree of activity exhibited. Finally, there is 
no assurance that species differences in effects- do not occur, so that the ‘ ‘ best ’ ’ 
estrogen for the rat or other small animal may not necessarily exert optimum 
follicular hormonal activity in the human being. 

On what basis, then, shall we choose our estrogen ? The evaluation of sub- 
jective symptoms and their course under therapy is frequently difficult. No 
very satisfactory objective method exists which is readily apiilicable for day-to- 
day follow-up in each individual patient. However, several approaches have 
been made to the problem experimentally, with the hope, at least, of obtaining 
some data concerning the rapidity, degree, and duration of action in mankind. 
Among these must be included withdrawal bleeding time,^’ estimation of 
urinary estrogens and gonadotropins,®’ studies of alterations in cervical 
mucus®’ ’ and comparison of vaginal smears taken prior to and during the 
administration of a hormone.®’®’®’'®’^®’^' Correia tioii of ' the results 
of vaginal smear examination rvith basal body temperature,^® or with endo- 
metrial biopsies,® has also been attempted. Of these, the vaginal smear lends 
itself most readily to multiple and continuous observations. For this reason 
it was chosen for the present investigation. In order to eliminate an ovarian 
influence, insofar as possible, surgically castrated and postmenopausal women 
were used with few .exceptions. By this method we have been able to observe the 
results of single injections of various preparations upon the vaginal mucosa 
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Table III. “Lag-Time” anp Dobation of Folliculab Eeackon Following a >Sikgle 
iNMEcrrioN OF Various Estrogenio Preparations 


NUMBER OF 

1 




APPROXIMATE 

approximate duration 

CASES 

SHOWING A 





“lag-time” 

(hours) 

OF FOLUOULAR 
REACTION (HOURS) 

FOLLICULAR 



DOSE 



1 


REACTION 


DRUG j 

MENSTRUUM 

(MG.) 

RANGE 

AV, 

RANGE 

AV. 

2 

Estradiol 

Sesame oil 

1 

96-120 

108 

24-48 

30 

3 

Estradiol 

Sesame oil 

2 

95-107 

101 

12-200^ 

88 (approx) 

2 


Estradiol 

Sesame oil 

3 

5.3-101 

77 

42-134 

89 

3 

Estradiol 

Propylene 

glycol 

1 

108-132 

116 

108-132 

116 

2 

Estradiol 

Propylene 

glj'COl 

2 

120-180 

150 

12-132 

72 

3 

Estradiol 

dipropionate 

Sesame oil 

1 

60-120 

88 

30-159 100 (approx) 

5 

Estradiol 

dipropionate 

Sesame oil 

2 

77-95 

87 

108-198 143 

3 

Estradiol 

dipropionate 

Sesame oil 

5 

42-80 

67 

96-168* 138 (approx) 

4 

Estradiol 

benzoate 

Peanut oil 

1 

60-108 

93 

30-138 

82 

1 

J Estradiol 
benzoate 

Propylene 

glycol 

1 

120 


24 


3 

(Estradiol 

benzoate 

Propylene 

glycol 

2 

72-108 

87 

60-204 132 

4 

Estradiol 

benzoate 

1 mg. & 
estradiol oil 

1 mg. 

Sesame oil 

2 

84-90 

88 

24-138 

94 

4 

Estradiol 
benzoate 1 
mg. & Estra- 
diol 0.5 mg. 

Propylene 

glycol 

1.5 

72-120 

102 

60-120 

99 

5 

Estradiol 
benzoate 1 

mg. & Estra- Propylene 
diol 0.5 mg. gb'col 

3 

60-120 

95 

96-200* 142 (approx) 


♦Follicular reaction per.si.sting- at time of discharge from hospital. 


Following a dose of 1 mg., the shortest lag-time appeared in a 68-year- 
old woman who had received estradiol benzoate in peanut oil. For the 1.5 
mg. dosage level, the most rapid response occurred in a woman aged 53, who 
received 1 mg. of estradiol benzoate plus 0.5 mg. estradiol in sesame oil. The 
most prompt reaction seen subsequent to the administration of 2 mg. of hormone 
appeared in a 44-vear-old subject who had been in,ieeted with 2 mg. of estradiol 
benzoate in propjdene glycol. Among subjects who received 3 mg. of estrogen, 
the earliest foUieular reaction was noted in one 50-year-old woman who had 
received 2 rag. estradiol benzoate plus 1 mg. estradiol in sesame oil. After 
a lapse of several iveeks, injection of 3 mg. of estradiol in sesame oil was 
given to this same subject. "Wliile the follicular response oeeun-ed rapidly, 
it was not as rapid as 'with the preceding injection of the estrogen mixture. 
The shortest lag-time observed in all test subjects was in the case of a ;i2-year-old 
woman who received an injection of 5 mg. of estradiol dipropionate in sesame 
oil. Fig. 1 shows the average lag-time for each test case m relation to specific 
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of Jeueoeytes. Esirosenie activity and tlic anionnl of eoi-nification can l)e di- 
rectly correlated in the normal woman of childlioarin^- years. Cornification, 
therefore, served as the major index in cstimatinp; tlie effectiveness of the 
dose. Follicnlar reaction was recorded in grades represented l\v 0 to 4 pins. 
Coniified cells, ranging from approximately 10 to 25% of the total number 
of cells in the smear, constituted a 1 plus reaction ; 25 to 50%. a 2 plus reaction, 
50 to 75%, a 3 plus reaction, and 75% or more a 4 plus reaction. To a certain 
extent, all of these factors had to bo reconciled with those in contj’ol smears. 
For example, a smear of the premonst.rnal ty])e will freciucntly contain a 
small to moderate number of cornitied cells; a .smear of the ])seudoleuco])enic 
type is normally devoid of leucocytes. 

Results 

Types of Normal Smears Observed hi Posimemopansal Women. — Smears 
of the postmenopausal women were divided into groups (Table Tl) according 
to the classification of Papanicolaou and Shorr’-; (1) iiremenstrual. (2) 
intermediate, (3) atrophic (or menopausal-atrophic), (4) pscudoleucopenic, 
(5) mucus, (6) 7>. vofihialis. It was not jio.ssihle to categorize correctly the 
smears of 2 suh.ieets avIio, while still in the childbearing age, had definite 
men.strual disturbances. 


TAB1.E II. Tyi’KS OK Gmk.\i:s Oi;.sk,i:vki) ix 'nj I’atik.n'ts ok VAUYiN(i Aok.s 


SMKAn TYPK 1 


xvMnr.ii OK sm!.iKrTS ix 

KACII AOK 



1 


i 4(i-m 

1 oO-nP 1 

(Ui-dO 

1 70-79 

1 80-89 

Premenstrual 




*» 




Pseudoleueopenic 



1 

(5 

5 

1 


Intermediate 



] 

■1 

■i 

1 

1 

Mucus 




«> 

o 

•1 

1 

Atrophic 



1 


5 



Unclassified 


211 






Total 

1 

2 

9 

19 

Hi 

(1 

2 


•Surgical Menopause. 

tAmenorrliea. 

{Sterility. 


The Period' of Ohservaiion Followhiy Injection of the Eslrnyenie Prep- 
aration. — In the early part of our investigation, jiatients wore observed for a 
period of sixty hours only. Of 16 patients so .studied, only one, at the end of 
sixty hours, gave evidence of a follicular reaction and one showed no change 
whatsoever. In the smears of the remaining 14, there was an increased clarity, 
a decrease in the number of leucocytes, and a change from immature or 
basal types of cells to those of a more advanced, or su])Crfical type. On the 
basis of these findings the period of ohscryation was extended. It was sub- 
sequently noted that a follicular reaction was preceded in all instances by al- 
terations in the smear similar to those just mentioned. 

Dosage and, “Lag-Time.” — "Lag-time” is defined as the number of hours 
between injection of the hormone and the appearance of a follicular reaction. 
The range of lag-time in patients receiving an injection of 1 mg. of estrogenic 
sub.stance was 60 to 120 hours. In patients who were given 1.5 mg. it was 
72 to 120 hours, and in the subjects ivho received 2 mg., 72 to 216 hours. In 
the instances where an injection of 3 mg. was given, lag-time was 53 to 120 hours, 
and in ])atients who had an injection of 5 mg., this period ranged from 42 to 80 
hours. (Table III; Fig. 1.) 
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estradiol dipropionate in sesame oil elicited a true follicular reaction; liowe\'er, 
alterations of cell type occurred more rapidly following injection of the former 
preparation. 

Dosage and Degree of Dollicular Reaction . — Among the 71 lest eases, the 
vaginal smears of three evidenced no changes whatsoever. Each of two of 
these, 66 and 71 years of age, respectively, had been injected with 1 mg. of 
estradiol dipropionate in sesame oil and liad been oljserved periodically through 
sixty hours. The third patient, 53 years old had i-eceived 1 mg. of estradiol in 
sesame oil and had remained under surveillance for a period of 220 hours. 



Fip. 2. — The relation of age to the <3ogrce of follicular reaction ;is determincil by ii tc.«Ls. 


In 24 of the remaining 68 tests a follicular reaction was not obtained 
although the vaginal smears showed dehnite changes; thirteen of these were 
watched for sixty-hour periods, only. 

The incidence of the degree of response, graded from one to four jilusb 
varied as follows: one plus in 23 test subjects with a range of age from 38 to i2 
vcai-s* two plus in 9, who were from 32 to 66 years old ; three plus in 9, who were 
between 27 and 72 years of age, and four plus in 3 subjects between the ages of 


^Fi". 2 is constnieted to .show the degree of follicular reaction in relation 
to and the amount of hormone injected. The degree of tolliciilar reaction 
in relation to specific estrogenic preparations is recorded ni table t\ . 
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estrogenic preparations and dosages and Table III contains data regarding 
the range of and the average lag-time in relation to specific estrogenic prep- 
arations. 

Among the patients tested twice, the following observations may be 
significant: (1) The lag-time following an injection of 1 mg. estradiol benzoate 

pins 1 mg. estradiol in sesame oil was less than that which followed an in- 
jection of 2 mg. estradiol in sesame oil. (2) The speed of reaction following 
an injection of 2 mg. estradiol benzoate pins 1 mg. estradiol in propylene glycol 
was greater than that which occurred after an injection of 3 mg. estradiol in 
sesame oil. 'In both instances, nearly equivalent amounts of hormone were used. 



In four cases, an, injection of 2 mg. of estrogen resulted in a shorter lag-time 
than an injection of 1 mg. of estrogen. One patient received two injections 
of 1 mg. estradiol benzoate in peanut oil and was observed for periods of 
60 and 264 hours, respectively. During the longer period of observation a 
response to the hormone was observed, A shorter lag-time was noted, however, 
in this subject following the larger injection of 1 mg. estradiol benzoate plus 
0.5 mg. estradiol in propylene glycol. 

One subject was tested with four preparations. In her, 2 mg. estradiol 
dipropionate in sesame oil evoked the most rapid response. The next most 
effective preparation was 2 mg. estradiol in sesame oil. Two mg. of estradiol 
in propylene glycol acted more rajiidly on the vaginal mucosa than 1 mg. of est- 
radiol dipropionate in sesame oil. Five prepai’ations were tested on another 
subject; the follicular reaction which followed an injection of 5 mg. estradiol 
dipropionate in sesame oil was very prompt. The lag-time after an injection of 
2 mg. estradiol in sesame oil was shorter than that observed following an injection 
of 1 mg. estradiol benzoate together with 0.5 mg. estradiol in propylene gl 3 ''col. 
]S!either an injection’ of 2 mg. estradiol in propjdene gtycol nor one of 1 mg. 
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in whicli the presence of a few cornified cells may he demonstrated, is high- 
est among those women wlio are 1 to 10 years postmenopausal. The atrophic 
type of smear, characterized iDy the presence of basal cells and a high leucocyte 
count, predominates among women of the older age groups. One patient, 
27 years of age, had had a bilateral oophorectomy 4 years earlier. Her con- 
trol smears were of the premenstrual tjTpe and contained scattered cornified 
cells. Another patient, 43 years of age, had had a bilateral oophorectomy 
at the age of 32; her control smears contained basal cells only. A patient, 
32 years of age, who complained of amenorrhea of approximately one year’s 
duration, belonged to the subfunctional acylic type of secondary amenorrhea 
described by )Sehorr.’'’ Control smears of the 38-year-old woman gave no 
evidence of an ovulatory peak (Table II). 

How exact can our classification of tj'pes of vaginal smears become? 
Variabilitj'^ in the vaginal secretion includes not onlj’’ the types of cells but 
also the amount and character of mucus and the number and appearance 
of the leucocytes. Indeed, prolonged study of vaginal smears has indicated 
the existanee, at lea.st in some climacteric women, of a “postmenopausal sexual 
rhythm. 

Because of the wide variation in the degree of vaginal atrophy following 
the menopause, the problem of classification of each indi\udual becomes more 
apparent and, assuredly, the changes noted more difficult of explanation. Are 
they on the basis of different tempos in the regressive process? Do they 
depend on continued elaboration of estrogenic substances after the menopause? 
Do the smeai’s of older women which do not exhibit complete atrophy in- 
dicate a lesser degree of estrogen deficiency? In any event, the variability 
of the histologic patterns, both in the individual and in groups of women, serves 
to complicate all our attempts at comprehensive interpretation. 

2. The Period, of Observation . — The 60-hour period of observation initially 
used wms suggested by the work of Zondek*’ who produced complete estrus in 
castrate rats within 55 hours. As previously stated, the appearance in the 
vaginal smears of our subjects of cells of a more mature type accompanied 
by a diminished leucocyte count indicated that these changes actually rep- 
resented an early and mild response to estrogen. It is obvious, therefore, that 
because of our inadequate periods of observation in some of the cases first 
studied, we undoubtedly missed the full effect elicited by the hormone. This 
was paiHcularly well demonstrated in one patient who was injected with 
1 mg. of estradiol benzoate in peanut oil on two occasions. Following the 
first injection she -was observed for 60 hours and her vaginal smears showed 
alterations of cell type and a diminished leucocyte count at the end of that 
period. Following a second injection of the same preparation, two months 
later, smears taken at 12 hour intervals for 264 hours showed a one plus 
degree of follicular reaction, starting at the 120th hour. 

3. Lag-Time.~ln 68 of the cases studied, changes in cell type occurred 
between the 48th and 80th hours following injection. A definite inverse rela- 
tionship existed between the size of the dose and the number of hours. 
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Dosage and Dnraiion of Follicular Reaction. — The duration, in hours, 
of tile follicular reaction at the dosage levels indicated was: 1 mg., 24 to 159 
hours; 1.5 mg., 60 to 120 hours; 2 mg., 12 to 200-i- hours; 3 mg., 42 to 200+ hours; 
and 5 mg., 96 to 168+ hours. 

From Fig. 3 and Table III it is clear tliat the size of an effective dose 
varies directly as the duration of action and inversely as the lag-time. In 
other words, within certain limits, the larger the dose the shorter the time 
necessary to effect response and the longer that response will last. In Fig. 4 the 
duration of the follicular reaction is plotted against the age of the subject. 


Table IV. Intensity oe the Folltculau Reaction 



NUMBER OF 








nuaiber 

CASES 








OF 

cases 

SHOAVING A 
FOLLICULAR 



DOSE OF 
DRUG 


REACTION 


TESTED 

REACTION 

DRUG 

MENSTRUUM 

(MO.) 

1+ 

1 2+ 

1 

1 4+ 

3 

2 

Estradiol 

Sesame oil 

1 

1 


1 


3 

n 

O 

Estradiol 

Sc.same oil 

2 

2 


1 


3 

2 

Estradiol 

Sesame oil 

3 

O 




3 

3 

Estradiol 

Propylene glycol 

1 

3 




3 

2 

Estradiol 

Propylene glycol 

2 

2 




19* 

3 

Estradiol dipro- 
pionate 

Sesame oil 

1 

1 

1 


1 

5 

5 

Estradiol dipro- 
pionatc 

Sesame oil 

2 

2 

2 

1 


3 

3 

Estradiol dipro- 
pionate 

Sesame oil 

5 



1 

2 

8t 

4 

Estradiol benzoatePcaniit oil 

1 

2 

2 

1 


3 

1 

Estradiol benzoate Propylene glycol 

1 

1 




5 . 

3 

Estradiol bonzoatoProiiylene glycol 

2 

1 


2 


4 

4 

Estradiol benzoate 
1 mg. & estradiol 
1 mg. 

Sesame oil 

O 

a 

3 

1 



4 

4 

Estradiol benzoate 
1 mg. & estradiol 
0.5 mg. 

Propylene glycol 

1.5 

2 

2 



5 

5 

Estradiol benzoate 

1 mg. & estradiol 

0.5 mg. Propylene glycol 

3 

1 

2 

2 



‘Eleven cases -in this group ■were observed over a GO-hour period. 
tEive cases in this group -were observed over a 60-hour period. 


Discussion 

1. Types of Vaginal Smears Observed in Postmenopausal Women . — 
Papanicolaou and Shorr observed six different types of vaginal smears in 
postmenopausal women. Only five of these were noted among our subjects. 
One type, described by them and characterized by the presence of B. vaginalis 
(Doderlein’s bacillus), Avas not seen in the present group of cases, although 
this is admittedly a not uncommon inhabitant of the vaginal tract. The bacillus 
was observed in occasional smears of a few of the younger subjects. Inspection 
of Table II reveals that the percentage of the premenstrual type of smear. 
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Although tlie number of cases tested with each drug is relatively small, it 
appears that the lag-time of those preparations in either sesame oil or peanut 
oil is shorter than that of the pre])aration in which propylene glycol constituted 
the menstruum, and that, regardle.ss of the menstruum, the esters of estradiol 
were more rapidly effective than estradiol. Individual records show that age in 
relation to lag-time is a variable factor. 

It is generally conceded that sesame oil and peanut oil act as foreign 
bodies and are retained in situ for a longer period than propylene glycol. It 
is therefore difficult to explain why the hormone in these media should evi- 
dence a more ra]nd action. 

4. The Degree of FoUicuIar Deaction . — IMaximal effects, or a reproduction 
of a “normal” ovulatory ]4eak, were observed in two patients, 52 and 64 
years of age, respectively, following an injection of 5 mg. estradiol dipropionate 
in sesame oil and in one iiatient 46 years of age (one year since cessation of 
menses) following an injection of 1 mg. estradiol dipi'opionate in sesame oil. 

The degree of follicular reaction for all subjects has been previously 
noted and is tabulated in Table IV und Fig. 2. In the latter, one may observe 
that there exists an inverse relationshi]4 between age and degree of follicular re- 
action and that, to a certain extent, do.sage and degree of follicular reaction 
can be directly correlated. 

Again, do.spite the small number of cases tested with each preparation, 
there is an indication that the esters of estradiol, in oily media, are capable of 
inducing a greater degree of reaction in the vaginal mucosa than non-esterified 
forms in either oil or propylene glycol. 

5. The Duration of Follicular Reaction . — A ceitain difficulty is involved in 
the determination of the end i)oint of follicular reaction. In vaginal smears 
of noimal menstruating women, follicular reaction culminates in the .so-called 
o^ndatory peak which is followed by a succe.ssion of changes attributed to the 
hormone elaborated by the corpus luteum. In our investigation, the end point 
is defined not as the return to the control type of smear but as a return to a 
.smear in which there is no evidence of cornification and, in all but smeai's 
of the pseudoleucopenie type, an increase in the number of leucocytes as 
well. In smears of the premenstrual type, in which occasional coniificd cells 
are noted, the end point of follicular reaction is defined as a return to a 
smear in which there are relatively no more coniificd cells than in the control 
smear. In a few instances, smears taken three weeks after a single injection 
.showed that the stimulatory effect of the estrogen upon tlie mucosal epithelium 
had not completely di.sappeared. 

From Fig. 4 it is clear that one cannot make a comprehensive statement 
regarding the duration of follicular reaction in relation to the amount of 
hormone injected or in relation to the age of the patient. However, de.spitc 
some cxce])tious, certain trends can be discerned: There appears to be a tend- 
ency toward an inverse relation between age and duration of follicular reaction 
and a direct relation between the amount of hormone administered and the 
duration of its action. 
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It seems logical, therefore, to look upon both tlie male and the female climacter- 
ium as a glandular imhalance in wliieli tlie gonad plays a primary role, rather 
than a routinely qua/ntUatively measurable deficiency in the secretion of a single 
structure. 
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No relationship between particular preparations of the drug, .or the mens- 
truum, and the duration of follicular reaction can he demonstrated. 

Summary 

1. A total of 71 studies in 55 postmenopausal women were made to deter- 
mine the relative effects of seven different estrogenic preparations. 

2. Vaginal smears were obtained prior to injection and at twelve-hour 
intervals following administration of a single dose. Periods of observation 
ranged from 60 to 377 hours. 

3. Three subjects gave no evidence of response. In twenty -four tests, there 
was on alteration in the type of smear without follicular reaction and in 44 sub- 
jects this response was present in varying degree. 

4. The degree of follicular reaction and the amount of hormone injected can 
be directly correlated. An inverse relation exists between age and the height 
of the follicular reaction. 

5. The range of lag-time varied from 42 to 180 hours. 

6. An inverse relation exists between lag-time and the amount of hormone 
injected. The age of the subject is apparently not a factor in the lag-time. 

7. The range of duration of follicular reaction yaried from twelve to two 
hundred plus hours. 

8. In general, higher dosages tended to produce alterations of longer 
duration in the vaginal epithelium. Such changes were most marked in subjects 
of less advanced years. 

Conclusions 

It is concluded that a single one-milligram dose of either free estradiol or 
estradiol esters in sesame oil, peanut oil, or propylene glycol is sufficient to 
stimulate growth and, at least, partial maturation of the vaginal epithelium in 
most subjects. There aiopears to be a constant,’ direct relation between the 
amount of hormone injected and the length of the lag-time, the degree of 
follicular reaction and the duration of that reaction. 

There is some indication that the esters of estradiol in oily menstrua act more 
rapidly than either free estradiol, or its esters, in propylene glycol. 

There appears to be an inverse relation between age of subject and de- 
gree of follicular reaction and, in most instances, between the age of the sub- 
ject and the duration of the reaction. 

Pull maturation of the vaginal epithelium of postmenopausal women is 
dependent, to a great extent, on the amount of honnone injected and on the age 
of the iiatient. 

The present investigation indicates the importance of the individual. Such 
factors as type of control smear and age are easily determined, but one cannot 
overlook the fact that patients of the same age will react differently to equivalent 
doses, of estrogen. 

These studies place further emphasis on the fact that the doses of estrogen 
neeessarj^ for relief of elimacterie symptoms are not quantitativeh’- related 
to those required to produce a full estrogenic response in the vaginal epithelium. 
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ji di.sliiK'i iKlviint}if>e in Hint tlie cxac;! .status of Iho ])elvic vi.soora could be ascer- 
tained. IJowever, tliis advanta'je was ofi'set, by tlie difficulty in Jiandlinji llie 
patients and in intcr})roiwg ihe results. The majority of these patients did not 
have tlic a])ility to evaiuate accuj'ately the efficacy of medication .so that, at the 
best, the reports were confusin<^. Others were too impatient, and, failing to 
obtain eom])lete relief, tried additional means or, nioi'e often, failed to I'ctuiTi for 
follow-u]). 

Tlie second group of the .sei'ies was made up of nurses wlio wei'e suff'cj-ing 
from vaiying degi-ees of dysmenori'hea. l-’roni these initients, the histoiy was 
most accurate and an excellent j'ecoi'd of ])reviou.s menstrual rhythm was usually 
available. Examination of the nur.se.s Avas limited to rectal palpation Avhieh i.s, 
admittedly, not as conclusive as a routine pelvic. The cooperation of this group 
was veiy gratifying inasmuch as they realized the significance of the pi'oblem 
and were most eager to help. 

The third group of the series was composed of women employed by a large, 
local, industrial organization. These patients Averc never seen pei'sonally, but 
they reported their symjjloms of dysmenon-hea to the nurse in ehaj'ge of the 
company hospital, aa'Iio made the diagnosis of e.s.sejitial dysmenoi'rhea by hi.story, 
AA'ithout physical examination of any kind. This appioach AA'as not infallible: 
therefore, many diagjioses wei-e admittedly Avrong. It folloAved logically that 
.some of the failin-es, Avhich, in hone.sty, had to be charged against the drug, 
were, in truth, failures in diagnosis and aa’ci-c caused by definite organic 
])atho]ogy. Interestingly, malingei-ers soon found a fertile field at the compan 3 ’^ 
di.spensaiy. This graduallA- became a major problem and reached a climax Avhen 
the.se ])atients began a])j)earing at times other than menstruation, realizing that 
the.A' Avould not be examined, and need onl.v to report the drug ineffective, to be 
given time off Avilhout lo.ss of jjay. 

The patients, in all three groups, aa'cix* given the same glycosidal principle 
viburnum i)runifolium in i)redeterniined doses and Avere given specific in.struc- 
tions regai’ding hoAv and Avhen to lake the medication. This Avas done Avith the 
hope of eliminating as man.v extrinsic factors as i)ossible. The A'iburnum, pre- 
pared accoj'ding to the method outlined b.v Krantz and Evans, Avas packed into 
ca])sulcs and kept in dark, desiccating bottles. Each tAvo-grain capsule of the 
glA'coside, estimated to be the cquiA-alenf of 900 grains of the parent A'iburnum 
prunifolium root bai-k, Avas considered as a do.se. Each ])atient Avas instructed 
to Avail until she had experienced at least thirt.v minutes of tA'pical dA’.smenorrhea 
before taking the fir.st do.se of the pi'eparalion. This Avas done to aA'oid the 
justifiable criticism offered Ija' those Avho deiiA- that each c.vcle results in painful 
menstruation. The initial dose of two caj)sules Avas i-ej)eated ever.v tAA'o hours 
until s.vmptomatic i-elief had been obtained, or a total of ten capsules had been 
taken. Tliis total do.sage, set arbitrarih'. Avas Avell within the toxic limits, for 
onl.A' an occasional patient complained of mild gastritis Avhich Avas comjiletelA' 
relicA'ed Avhen the medication A\as di.scontinued. 

Since jirimaiy dysmenoi-rhea is a sA'm])tom rather than a .specific disease 
entity, the efficacy of any medication mast be judged by the individual. In 
order to standardize the results as clo.sel.v as j)o.s.sib]e, each patient Avas in.strucfed 
to evaluate the sA-mptomatic i-elief according to a .siiecific .standard. The 

d. A'smcnorrhca experienced before the administration of any therapy was con- 
sidered by the patient as 100 per cent. This Avas to be used as the basis for 

e. stima1ing the differences in intensity of pain exiierienced with succeeding 
CAX'les. in the sub.sc(]uent bouts of dysmenori'hea. one-half relieved by the 
medication, the patient Avould record the residual jiain as oO iier cent. It Avas 
throimh these means that avc hoped to bring to a definite, uniform, numerical 
liasis the imiire.ssions of patients in tliree very Avidely sejiarated categories. 



THE EOLE OP UTERINE MOTILITY IN ESSENTIAL DYSMENORRHEA 

■WiLLiAJsi K. Diehl, M.D., and J. Mason Hundley, Jr., ]\I.D., Baltimore, Md. 

(From the Gynecological Department, University of Maryland Medical School and Hospital) 

I N THE past twenty years many excellent papers have appeared in the litera- 
ture giving detailed classifications of the types of dysmenorrhea, earefullj’' 
enumerating the more acceptable theories of its etiologj^ and in many instances, 
setting forth the results of clinical trials with various therapeutic agents. It is 
not the authors’ intention to review again the problem of painful menstruation, 
but rather to offer a method which has proved of value in the clinical investiga- 
tion of essential dysmenorrhea. 

During the year 1941, Krantz and Evans, of the Department of Pharmacol- 
ogy at the University of IMaryland Medical Scliool, began an evaluation of the 
pharmacological properties of viburnum prunifolium. The discussion of the 
pharmacological isolation of the active principle of viburnum is beyond the scope 
of this paper and, for this, the reader is referred to the original work on the 
subject. Suffice it to say that by a tedious and complicated extraction procedure 
a pure, wliite ciystalline glycoside was obtained. Approximately 100 Gm. of 
crystals were isolated from 45 kg. of authenticated viburnum prunifolium root 
bark. 

The initial evidence from pharmacological studies suggested that the 
glycoside of viburnum was a potent, smooth muscle relaxant. This fact was 
well established by animal and human uterine muscle experiment, and was re- 
ported in 1942 and confirmed by other workers the following year. The drug 
seemed to have a considerable degree of merit and was even more promising when 
it was found that the crystals could be packed into capsules, easily stored, and 
maintained uniform potency over long periods of time. The investigation into 
its toxic properties showed that, even in extremely large doses, the drug was well 
tolerated. A mild degree of transitory’- gastritis was the only untoward effect 
noted. 

Clinical Investigation 

It was at this point that the authors were enlisted to carry out the clinical 
investigation of the therapeutic value of the crystalline glycoside of viburnum 
prunifolium. This work was begun during 1942, using three separate groups 
of patients, all of whom were of active menstrual age and complained of severe 
dysmenorrhea. They were selected for the study after a careful history of 
menstrual rhythm suggested that the dysmenorrhea was essential in character. 

The first group, consisting of patients who presented themselves to the 
Gynecological Dispensary, complaining of dysmenorrhea, was composed chiefly 
of Negro patients inasmuch as they constitute approximately 75 per cent of the 
admission to the free clinics at the University of Maryland. This group offered 
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Tlic records of all three groups were collected and tabulated as to the per- 
centage of relief obtained. In the ma.iority of instances, the results were quite 
consistent for individual patients; approximately the same degree of benefit 
was obtained with each bout of dysmenorrhea. Almost any method of therapy 
and almost any drug will relieve dysmenorrhea, if given to the proper patient 
at the opportune moment, and when prescri])ed in adequate amounts. Con- 
versely, there is not a single type of therapy tliat has cured or relieved all 
patients. Viburnum prunifolium and its glycoside provide to be no exception 
to this rule and we found that we obtained good relief of pain in only 55 per cent 
of patients. 

Our initial disappointment in this apparently poor therapeutic result led 
the authors to a careful re-evaluation of our method of study. The successful 
management of large groups of patients and the accurate interpretation of 
variations of pain are almost impossible. In addition, we did not feel that this 
clinical approach gave a true, unbiased, physiologic picture. Moreover, this 
method failed completely to suggest the mechanism by which viburnum brought 
about the relief of dysmenorrhea. 

In laboratory experiments, tbe glycoside of viburnum in-unifolium proved 
itself to be a potent, smooth muscle relaxant. Tlierefore, we felt any investiga- 
tion must be carried out on the intact human uterus. 

After carefully reviewing the literature and eliminating innumerable ap- 
proaches and techniques, Ave elected to study the contractions of the human 
uterus by means of intra-utcrine bag experimentation. Having reached tliis 
conclusion, wq Avere then obliged to set up a technique as free of .iustifiable 
criticism as iiossible. Another exhaustive rcvicAV of the literature convinced 
the authors that the principles for intra-uterine bag Avork set. forth by Reynolds 
Avere best suited. 

In all, fifty-three patients took part in this portion of the study of the 
Amine of viburnum. These patients A\mre all Avithin the child-bearing age and 
AAmre either entirely normal or had only minor degrees of polyic pathology. 
TAventy-nine patients suffered fi’om Amrying degrees of dysmenoiabea ; the re- 
maining t-Aventy-four Avere completely free of menstrual discomfort. All cxcej)t 
three of the grouj') of patients AA'cre ho.spitalized for vai’ious I’oasons. The records 
taken rc]ircsent almo.st every day of the endometrial cycle and during the process 
of actual menst ruation. 


Technique 

The authors feel that the technique employed has avoided the ma.ior jiit falls 
of inti'autcrine bag cxjicrimentation, and. for that reason believe a someAvhat de- 
tailed description of the method is in order. The table and all other eciuipment 
were poilable and, therefoi’C, could be easily moved from floor to floor. The 
])aticnt thus i-emained in her familiar surimnidings. The instj'uments nece.ssai'v 
for peh'ic examination, cerA'ical dilatation, and’ intiacaviUuy exploration Avein 
sterilized and packaged. The canuAila itself, made of stainless .steel, aa’os Xo. 12 
French in size, only slightly greater in dia)neter than the uterine sound. The 
distal end of the cannula Avas coA’cred by a latex balloon Avhich had a maximum 
capacity of 5.0 c.c. The oaniuila Avas sterilized by immersion in Idercurioxy- 
cyanide solution for a pei’iod of one liour. 

A tambour diaphragm AA-riting IcA'cr made by the Pharmaeologiea) Depart- 
ment proA'cd extremely sensitiAm to even minute changes in pressure. This A\-as 
a sloAA’ly moving smoked paper Isymograph enm])lelod the ecpiipmenl. 

The patients receiA’ed no .sedation ]»rior to the invest igal ion. so that tin's 
AA'ould not be a factor in the iuterpnilation of the re.sults. The initients A\ere 
routinely eatheterized and carefully examined. The ])erineum and A-avrina aaci-c 
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prepared by a green soap and water technique which has proved most satisfac- 
tory in our cystoseopic work. 

We were interested to learn that there seemed to be no correlation between 
the time in the cycle, the intensity of dysmenorrhea experienced, and the clegree 
of cervical dilatation. While this factor was not carefully studied in individual 
patients, in approximately one-half of the group, the cervix was sufficiently 
dilated to admit the cannula without preliminary instrumentation. This con- 
firmed. the work of Novak who also found it possible to pass freely a sound into 
the uterine cavity, even at the peak of menstrual pain. These recent experiments 
tend to refute Mackintosh’s clas.sieal theory of more than a century ago of 
“nulla dysmenorrhea nisi obstructiva.” 

The cannula Avas introduced into the uterine eavitj’’ until the fundus was 
reached. The shaft of the cannula Avas then fixed to the inner aspect of the thigh 
by tape, and the vaginal speculum Avas removed. 

The patient Avas returned to her bed and encouraged to resume the. ordinary 
activity of the Avard. She Avas alloAved her regular diet, visitors, and to take 
part in the usual occupational therapy. HoAvcA-er, no medication of any kind 
Avas permitted during the daj' of investigation. 

When the patient Avas thoroughly comfortable, tlie cannula Avas connected 
to the tambour system by means of a length of tliick-Avalled rubber tubing. 
The pressure Avithin the system Avas then gradually raised. This Avas done by 
the introduction of an antiseptic fluid directly into the lumen of the tul3ing by 
means of a sterile syringe and needle. The addition of 3 to 4 c.e. of fluid Avas 
sufficient to raise the initial intrauterine pressure to 18 ± 2 mm. as measured 
on the Avater-filled manometer. 

It Avas at this point in the experiment that the authors Avere confronted 
AAuth the second major pitfall of all intrauterine bag investigation. It is un- 
questionably true that the introduction of the cannula into the uterine cavity- 
and the increase in intracavitary pressure acts as an artificial stimulant to the 
myometrium. As Reynolds emphasized more tlian fifteen years ago, time must 
be alloAved for tbe uterus to adjust to this foreign body, or, as he so Avell 
put it, to ‘-unAvind.” 

It is quite obvious that the result of any investigative study undertaken 
during this period of adjustment AAwld be so altered by gradual decrease of 
general tonus as to lead to erroneous conclusions. As has been stated previou.sly, 
the use of air as a medium for intrauterine experimentation is not satisfactory. 
The gas Avithin the uterine cavity is rapidly influenced by the intracaAdtary tem- 
perature and immediately begins to expand. This most certainly raises the 
pressure Avithin the system, acts as a continuous irritant to the myometrium and 
prcA^ents the uterus from i-eaching equilibrium. By our method, namely, Avith 
the use of fluid rather than air in the .system, and extremely Ioav pressures, Ave 
belicA’^e Ave have been able to aA’oid these A’^ery serious criticisms of uterine ba.a 
experimentation. We consistently found that the uterus Avould gi’adually adju.st 
itself to the foreign body and that, AAuthin a period of approximately one hour, 
equilibrium Avould be reached and a base line established for that particular 
tracing. (Figs 1, 3, and 5 shoAv this effect dramatically.) All of our Iqymo- 
graphic tracings AA-ere made at extremely sIoav speed ; the drum moved at a rate 
of 25 to 30 nun. per hour. Under these circumstances, the three component 
factors of uterine physiology, muscle tonus, frequency and the amplitude of 
contractions could be studied very satisfactorily. 

Studies of Uterine Motility 

Contrary to common belief, the uterus is constantly actiA'c and the examina- 
tion of the tracings taken before the administration of any medication reveals 
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very definite patterns which folloiv an orderly sequence through the several 
phases of the normal menstrual cycle. 

These ever-changing patterns of uterine activity must not be misinterpreted 
as the_ response of the organ to medication.. Here, again, the authors found 
exception to the recordings of some investigators who failed to understand the 
significance of the variations of the tracings. It was, therefore, necessary that 
tracings ])e taken during the various portions of the normal cycle to learn to 
recognize, in the light of the present-day knowledge of uterine phy.siology, the 
different patterns that commonly occur and to attempt to understand the 
process of muscular contractions which bring these about. 

During that portion of the cycle influenced by the pre.senee of the estro- 
genic hormones of the ovary, the so-called “tubal pace maker,” described by 
Hofbauer, Goettler, and, more reeentky, bj' Ivy in his work on the primate uterus, 
is active and finds the m 3 mmctrium receptive. The rhj'thmic impulsas from 
the tubal node excite contractions which .sAveep toAvard the midline, merge Avith 
those initiated at the opposite side and continue doAATiAA’ard to terminate in the 
loAA'cr uterine segment. These pcj-iodie eontraetion.s continue AA'ith increasing 
frequenc}’’ through the first part of the cycle and reach a peak about the time of 
ovulation. This aetmty is tran.slated bj' the intrauterine recording .sA^stem as a 
series of marked, regular contractions of moderate frequency (Fig. 1). The 
tonus throughout this portion of the e.ycle is Ioav. B 3 ’- contra.si, the tracings 
taken during the progesterone pha.se of the endometrial cycle are quite different 
from those seen under the influence of estrogen. These records .suggest that the 
“tubal pace maker” is no longer reeepth-e. The contractions at this time are no 
longer rh 3 "thmic but apparentl 3 '' originate as isolated muscle groups contract. 
The frequency of contractions and the amplitude of each AvaA'e are diminished. 
IIoAA'CA'er, the tonus during this pha.se of the C3’-cle Auries but is perceptibly 
greater than during that portion influenced b 3 ’- estrogenic substance (Figs. 2, 3, 
and 4) , Immediatel 3 ^ before the onset of the next menses the former rlufibrnic 
contractions reappear and increase quite rapidl 3 ’ in frequenc 3 ’^ and amplitude as 
the impending catamenia approaches (Fig. 5). It is extremel 3 ^ intere.sting to 
see the parallel betAA^een this m3'ometrial aetiA’it3’’ and the Amriations in ureteral 
peristalsis found lu’’ the authors in a prcAdous .study of the hormonal influences 
upon the ureter, Apparcntl 3 " the basic principle of re.sponse is identical, the 
variations being a quantitatiA^e one, AA'ith the uterine muscle receptive to .small 
amounts of e,strogenie and proge.stogenie substancas. 

The Effect of Vibumum on Uterine Contractions 

Having established for ourseh-es the variations of myometrial aethity we 
were then in a po.sition to study more inicUigently the pharmacological action 
of any particular medication and to CAmluate it as a therapeutic agent. 

It was neither the intention of the authors to attempt to confirm or refute 
the findings of other inA'cstigatoi-s AA'ho haA^e .studied the problem of d3^smeno^rhea 
by mean.s of intrauterine bag experiments, nor AA-as it our purpose to test the 
therapeutic A’alue of a large group of anti.spa.smodic compounds, but rather 
as originallA' planned to dcA'ote all our efforts to the complete inve.stigation of the 
glycoside of Aubumum. 

HoAVCA'cr, Ave had an opportunity to study briefly the phaimacological 
action of scA'cral of the more popular remedies AA'hen, for a short time, the .s-upply 
of patients exceeded the variable supply of the crystalline glycoside. A ra.spberrA' 
leaf tea Avas tried, primarily because of the reports appearing in English litera- 
ture In addition three Avell-knoAA-n propi'ietar3' preparations, namely Pavatrine, 
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Trasentine, and Depropanex were also used. In each instance the proper tech- 
nical precautions were obseiwed, sufficient time was allowed for the uterus to 
reacli equilibrium and adequate amounts of tracing- were taken. None of the 
four preparations altered the tonus, decreased the amplitude or interrupted 
the frequency of the uterine contractions. While we do not feel qualified from 
this very superficial investigation to express an opinion as to the mode of 
action of these preparations, it does not appear to be related to the activity of 
uterine muscle per se. 

The glycoside of viburnum was prepared in two forms for the clinical ex- 
perimentation : an amorphous principle and a diy crystalline powder. The 
former preparation was deliquescent and proved somewhat unpleasant to taste 
and its use was soon discontinued so that all effort could be concentrated on the 
study of the crystalline glycoside. Uterine motility tracings were made by our 
intracavitary bag method to study the pharmacological efficacy of the glycoside 
of viburnum prunifolium. The predetermined dose of the medication, consisting 
of a 2 grain capsule estimated to be equal to 900 grains of the parent root bark, 
was given after the ends of the capsule had been pierced to facilitate disintegra- 
tion more readily. Variations in the tracing during the next thirty minutes were 
disregarded for it was estimated that at least that leng-th of time was required for 
absorption of the medication. 

Thirty-five tracings were taken to determine the changes, if any, that would 
be brought about by the action of viburnum on the intact human uterus. The 
first nine patients were actively menstruating at the time the tracings were 
made. Pour of the patients in this group usually suffered from dysmenorrhea 
and were experiencing various degrees of discomfort during the process of the 
actual experiment. In the other five patients, menstruation was a relatively 
painless procedure ivhich was not appreciably altered by the introduction of 
the uterine bag. AU details of technique as previouslj’- described were rigidly 
followed and adequate amounts of tracing were made, both before and after the 
administration of the viburnum. A most careful comparison of the tracings re- 
vealed no significant difference in any component of contraction between those 
patients suffering dysmenorrhea, and those in whom the menstruation was pain- 
less. While the number studied in this respect is admittedly small (nine) the 
authors feel that the experiment was controlled carefully enough to make this 
of significance. It suggests, at least, that the causative factor of dysmenorrhea 
is possibly not muscular in character. 

Eleven patients were in the second week of their menstrual cycle and the 
records show the effect of estrogens upon the myometrium. Tracings were made 
on eight patients during the early luteal phase of the cycle. The remaining 
seven patients were in the last week of the menstrual cycle... 

The conclusions arrived at, after a meticulous survey of all thirty-five 
graphs, were unquestionable and in a sense, not unexpected. Viburnum pruni- 
folium and its crystalline glycoside do not appreciably alter the contractions of 
the intact human uterus either during the actual process of menstruation, 
painful or othenvise, or during the portions of the normal menstrual cycle in- 
fluenced by estrogen or progesteron. (Pigs. 1, 3, 4, 5, and 6.) 

These findings, while somewhat disappointing, were in keeping vdtli the 
results of our clinical trials and Ave could only conclude that the relief obtained 
was on some basis other than muscular relaxation. It was shortly after the 
conclusion of this study' that Krantz and Evans, continuing their investigation 
of the pharmacological properties of Auburnum, conclusively showed that the 
glycoside of viburnum was identical chemically with salicin, a glucoside obtained 
from the bark of the AvilloAv or poplar tree. 
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The answers to these queries are provided by 390 patients who, after having 
had a vaginal operation, had one or more deliveries at the New York Hospital 
during the 14-year period from Jan. 1, 1933, to Dec. 31, 1946. 

These 390 patients were pregnant 611 times and had a total of 419 opera- 
tions. These operations were either minor or major. To facilitate cla.ssifieation 
tile following rules were observed : 

1. If a minor and a major operation were done simultaneously, only the 
major operation was considered. 

2. If the patient had two operations prior to deliveiy, the more serious of 
the two was selected. Jf the operations were of equal gra\’ity, the one closer 
to the delivery was selected. 

3. Curettage was done as part of all vaginal and cervical repairs. 


Table I. Distribution of Patients by Year 


YE.\R 

TOTAL 

PREGNANCIES 

MINOR 

OPERATIONS 

MAJOR 

OPERATIONS 

TOTAIi 

1933 

3,880 

9 

30 

25 

1934 . 

3,78.5 

0 

15 

21 

1935 

3,674 

9 

17 

26 

1936 

3,572 

14 

22 

36 

1937 

3,030 

20 

33 

39 

1938 

3,830 

17 

36 

33 

1939 

3,004 

37 

35 

32 

3940 

3,620 

36 

32 

' 28 

3941 

3,002 

10 

8 

24 

3942 

3,584 

8 

22 

30 

39-t3 

3,517 

31 

7 

18 

1944 

3,557 

7 

5 

12 

194.5 

3,481 

32 

32 

24 

1946 

3,943 

20 

22 

42 

Total 

51,291 

388 

202 

390 


Table I shows the incidence of patients by year. Fifteen, or 7.9 per cent, of 
the patients who had a minor vaginal operation had a .simultaneous laparotom.v, 
while 27, or 13.4 per cent, of the patients who had a major vaginal operation, 
.had a laparotomy at the same time. These laparotomies were usually suspen- 
sions, occasionally myomeetomie.s, and rarely .salpingo-oopliorectomy. 

Minor Operations 

Table II summarizes the data concerning the 188 patients who had minor 
vaginal operations prior to pregnancy. In not a single case did the previous 
operation affect jiregnancy or labor, nor did labor have any effect on the 
results of the preceding operations. 

Major Operations 

The data concerning the 202 patients who had major vaginal operations 
prior to pregnancy are summarized in Table HI. 

In this table, anterior repair usually includes plication of the vesical 
sphincter, posterior repair is equivalent to po.sterior eolporrhaphy and perineor- 
rhaphy, cer\ical repair means tracheloplasty, while ceiwical amputation means 

trachelorrhaphy. 



THE OUTCOME OF PREGNANCY FOLLOWING VAGINAL OPERATIONS 

William F. Finx, jM.D., Nicw Yokk, N. Y. 

(From Ihc Ihpnrlmcnt of Ohstcirics niul (ri/nrcolnijt/, Cornell University Medical College 

nnd the New Yorl: llospilal) 

T his study was undertaken to fornndatc a jilan for the treatment of vaginal 
lesions during the reproductive years. That such a plan is necessary is 
evidenced hy the wide variance of ojiinion cx])ressed in the literature. 

Leonard,’’ * Rawls,’’ and Hunter' are of Ike opinion that cervical ainputa- 
tion increases the incidence of aliortions and ])reinature deliveries and should the 
pregnancy reach full term ‘‘serious dy.stocia due to cicatricial rigidity of the 
cervix will commonly he encountered.”’ Novak'’ states, “There is no unfavor- 
able effect on subsequent labors by the advancement operations. . . . During the 
reproductive ]ieriod . , . cervical jiathology .should be handled as well as possible 
with more conservative measures such as elect rocautery or tracheoplasty.” 
TeLinde*’’ writes: “The vaginal hysterectomy, the transposition o])erations of 
Watkins and, to a lesser degree, tiic Manchester operation are not compatible 
with future pregnancies.” Fothergill' re])orts that 24 patients who had had 
previous vaginal operations, including 23 cervical amputations, had 30 preg- 
nancies, 23 of which resulted in spontaneous deliveries, and 7 in operative de- 
liverie.s. Maier and Thudium* report that in 12 patients with previous vaginal 
operations, including lO- cervical amputations, there were 10 spontaneous de- 
liveries, three operative deliveries, and one abortion. Shaw” found recurrence 
in five patients, or 16.5 per cent, of 30 who bad pregnancies after vaginal repairs. 
He noted no difficulty during labor and was of the opinion that labor was short- 
ened owing to the removal of part of the cervix. Goi’don’” writes; “Some gyne- 
cologists remain unconvinced that women can be safely carried through parturi- 
tion nithout severe dystocia or serious damage to the plastic end result. Yet 
many who have performed this operation u])on young women have reported no 
serious dystocia or any pathology in the puerporium.” This is a bare sample 
of the divergent opinions which are prevalent in the literature. Leonard'’ ” and 
Gordon'” provide excellent surveys of the literature. 


Object 

This analysis aims to determine; 

1. At what age, parity, degree, and duration of symptoms vaginal opera- 
tions have been performed during the childbearing period. 

2. Whether future ehildbeai'ing may be permitted, if such an operation has 
been done. 

3. Whether, if childbearing is iiermitted, such deliveiy may be vaginal or 
must be by cesarean section. 

4. If the delivery has been by the vaginal route, what effect tlie reiiair has 
on labor and conversely how labor affects the repair. 
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The various effects of vaginal operation on pregnancy and labor are outlined 
in Table IV. Two therapeutic abortions were performed because of recent exten- 
sive repairs. In view of the relatively small number of complications and the 
possibility of obviating vaginal delivery by cesarean section, these appear unwar- 
ranted. The incidence of abortion and premature labor was not higher than the 
clinic average. The cervix dilated without' undue difficulty and cervical lacera- 
tions were not more extensive or more frequent than was customary. The descent 
of the head was frequently delayed by the vaginal sears. Deep midline episi- 
otomies were occasionally necessary to facilitate descent. The most strifang 
effect was the increase in cesarean section. Seventeen, or 8.5 per cent, of these 
patients were delivered by cesarean section. This is more than twice the clinic 
incidence of 3.8 per cent in 1946. 

Table V. Effect op Labor on Vaginal Operation 


operation 

effect on repair 

NO EFFECT 
ON REPAIR 

TOTAL 

1 

1 

RECUR- 
1 HENCE 

VAGI- 
NAL RE- 
LAXA- 
TION 

VAGI- 

NAL 

LACER- 

ATION 

SECOND 

OPERA- 

TION 

NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

I. Vagina 









1. Anterior repair 

1 



1 

50 

1 

50 

2 

2. Posterior repair 

4 



4 

22 

15 

78 

19 

3. Eepair third degree laceration 

1 


1 

2 

20 

8 

80 

10 

4. Anterior and posterior repair 

6 


2 

8 

16 

23 

74 

31 

5. Reconstruction of vagina 




0 

0 

1 

100 

1 

6. Eepair of vesico-vaginal 




0 

0 

4 

100 

4 

fistula 









7. Eepair of recto-vaginal fistula 

O 



2 

17 

12 

83 

14 

n. Cervix 









8. Cervical repair 

5 ■ 



5 

21 

19 

79 

24 

9. Cervical amputation 

2 



2 

• 9 j 

20 

91 

22 

III. Cervix and Vagina 









10. Anterior repair, cervical 




0 

0 

1 

100 j 

1 

repair 








' 0 

11. Anterior repair, cervical 




0 

0 

0 

0 


amputation 









12. Posterior repair, cervical 




0 

17 

0 

83 

6 

• repair 

1 








13. Posterior repair, cervical 




2 

33 

4 

67 

6 

amputation 


o 







14. Anterior and posterior repair, 




1 

11 

8 

89 

P 

cervical repair 



1 






15. Anterior and posterior repair. 




G 

21 

25 

79 

31 

cervical amputation 

4 


2 






16. Interposition operation 




0 

0 

1 

100 

1 

17. Unspecified vaginal and/or 

7 



7 

33 

14 

67 

21 

cervical operation 









Total 

32 

1 

2 

6 

41 


161 


202 

Percentage 

16 0.5 

1 

3 

20.5 


7.0.5 


100 


Pregnancv and labor caused recurrence in 32 patients (16 per cent) and 
necessitated a‘ second operation in six patients (3 per cent). The influence of 
labor upon the pi’eceding vaginal operation is illustrated in Table V. 

Certain of these operations deserve more than tabular anab;_sis. There were 
onlv two recurrences in the 15 patients who were allowed to deliver vaginiil y 
following repair of vaginal fistulas. This observation is at variance with the 
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experience of Thomas^ who reports, '"The descent of the head in vaginal deliv- 
eries is bonnd to stretch the scar of a healed fistnla, and, considering the diffi- 
culties involved in so unfortunate an occurrence, classical cesarean section seems 
jnstihahie in all cases which one secs before labor l^egins and considerations of 
sepsis do not prohibit.” Only one of the nine patients who delivered vaginally 
after repair of a third degree laceration suffered from recurrence. 

Faulty cervical dilatation occurred only once. The preceding operation had 
been a cervical repair. In the only case in which repeated premature lal)or oc- 
curred, the preceding operation also had been a cervical repair. This disagrees 
with Leonard," who concluded that traeheloplasty had no effect on la1mr, while 
trachelorrhaphy had marked effects. 

Tile so-called Manchester operation had comparatively minor effects on the 
course of labor, but recurrence occurred in four eases and two seeondaiy opera- 
tions were necessary. The one case in which pregnancy occurred after an inter- 
position operation required cesarean section because of a posterior sacculation of 
the uterus. 

Discussion 

Our analyses have given a retrospective view of the operation from the 
vantage point of delivery. An equally informative viewpoint would have been 
from the time of operation forward to the time of delivery. 

Few obstetrical operations are included, although it is ob\dous that some 
such operations, such as Diihrssen’s incisions, are far more extensive than many 
of the gjmeeologic operations. 

The contrast between the minor and major operations is striking. As shown 
in Table VI the patients who had minor operations are younger, have had fewer 
children prior to operation and, lastly, their operations had no adverse effects 
on labor. The patients who had major vaginal operations were older, had more 
children, their operations adversely affected their labors at times and their labors 
not infrequently had a harmful effect on the vaginal repairs. 


Table VI. Contrast Between Major and Minor Operations 



MINOR 

MAJOR 

TOTAL 

Total patients 

188 

202 

390 

Duration of symptoms 
(years) 

2.3 

2.6 


Age at operation 

27.1 

29.0 


Parity at operation 

0.5 

1.6 


Age at pregnancy 

31.7 

34.3 


Total pregnancies 

280 

331 

611 

Effect on labor 

0 

36 

Percentage 

0 

17.6% 


Effect on repair 

0 

42 


Percentage 

0 

20.5% 


Total operations 

188 

231 

■ 419 


Table VTI illustrates that 18 (9 per cent) of these patients required more 
than one operation. A total of 47 operations was performed. Only 13 of these 
had to be performed after pregnancy while 34 were necessary prior to pregnancy. 
Some patients had as many as three to five operations prior to pregnancy. 


SOLID TERATOMA OF THE OVARY, WITH REPORT OF 

FIVE CASES 

Edmund R. Novak, M.D., Baltimore, Md. 

(From the Dcpartme^xt of Gynecology, Johns Uoplcins Hospital and University) 

D ermoid cysts of the ovarj’’, although by far the most common, represent 
only one type of ovarian teratoma. Blackwell and his co-workers find that 
they comprise 5 per cent of all ovarian neoplasms at the Mayo Clinic. Other 
investigators find their incidence even higher, and Geist quotes figures which 
vary from 10 to 34 per cent of all ovarian tumors. At the Johns Hopldns Hospi- 
tal the figure is about 5 per cent of all neoplasms of the ovary and about 10 per 
cent of all cystic tumors. There liave been 100 eases among the last 15,000 case 
specimens in the Laboratoiy of G 3 nieeological Pathology. This represents a 
five-year span, or an average of about twenty cases a year. 

Much less common than its benign counterpart is the solid teratoma or 
teratoblastoma. Geist collected eight in 1,100 ovarian neoplasms of all types, 
including 184 cystic teratomas. This incidence is somewhat higher than that 
found by others. Kermauner reported two solid teratomas among 283 der- 
moids, and Mayer, one of 131. Only tAvo such cases have been found in the 
last twenty years among moi’e than 35,000 patients treated in the Depart- 
ment of Gjmecolog}'^ at the Johns Hopkins Hospital during that period. Several 
other such specimens have been sent in for diagnosis from outside clinics, and 
these are not included. Excluded also are the few cases in Avhich there is con- 
siderable difference of opinion and doubt as to the interpretation of the tumoi’. 

One serious difficulty is at once apparent to anyone Avho looks over the liter- 
ature on these tjqies of tumors; namelj’-, the criteria of differentiation betAveen 
the so-called cj'stic dermoids and the solid teratomas. Novak gives three gen- 
eral points of distinction, although he agrees that there is considerable divergence 
of opinion and some overlapping of the groups. 

1. The dei’moid is a cystic tumor, and the teratoma primarily a solid one, 
although it maj’' contain cj^stic areas. 

2. The dermoid is predominantlj’’ ectodermal, although mesoderm and ento- 
derm are often found. The teratoma irsually sIioavs elements from all three 
genninal layei’s. 

3. The dermoid cyst is a benign tumor AA'ith AA'ell-differentiated tissue ele- 
ments. The tei’atoma is a malignant tumor, containing highly differentiated and 
often bizarre’ conglomerations of fetal elements. 

It has been mentioned that .solid teratoma may present c.ATstic areas; eon- 
A'erseljt dermoids maj' contain more solid areas. Moreover, in the study of 
one hundred dermoid cj^sts by BlacltAvell and associates, it Avms found that 100 
])er cent of the tumors contained ectodermal tissue, 93 per cent mesodeimal, and 
71 per cent entodennal. His feeling is that further sections might Avell have 
rcA^ealed close to 100 per cent of both mesodermal and' entodermal elements. 
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Summary 

An attempt has been made, by studying 390 patients who had deliveries 
after vaginal operations, to formulate a plan for the treatment of vaginal lesions 
in women during the childbearing age. One hundred eighty-eight of these 
operations were minor, while 202 were major. The minor operations had no 
effect on labor, nor did labor have any effect on the operative results. The major 
operations had two main effects on labor. 

As shown in Table VIII these were : 

1. Delayed descent of the head because of scar in seven (3.5 per cent) 
patients. > 

2. Delivery by cesarean section in IT (8.5 per cent) patients. This is two 
and one-half times the clinic incidence. Table IX shows that labor affected the 
operative results after major vaginal operations in two ways : 

1. Recurrence oceiu’red in 32 (16 per cent). 

2. Secondary operations were necessary in six (3 per cent). 

The majority of patients with rectovaginal fistulas, vesicovaginal fistulas, 
third degree lacerations, ami^utations of the cervix, alone or with anterior and 
posterior vaginal repair, delivered vaginally without too many untoward results. 
A pregnancy following the interposition operation in the series, resulted in 
cesarean section because of a posterior sacculation of the uterus. The patients 
who had major vaginal operations Were older and had had more children than 
those who had minor vaginal operations. 

Formulation 

"When sjunptoms or signs warrant, minor and major vaginal operations 
may be performed on women of the childbearing age. It is not necessary to 
urge that childbearing be completed prior to the operation. Such operations 
should be compatible with future childbearing. In certain instances they may 
be performed with the understanding that, should recurrence follow further 
childbearing, a secondary operation will be necessary. Should pregnancy occur 
after vaginal operation, there is no indication to interrupt the pregnancy. The 
majority of such patients deliver vaginally. Occasionally a deep midline episiot- 
omy is necessary to facilitate the descent of the head which has been impeded 
by vaginal scarring. In certain instances, such as severe symptoms, extensive 
repairs, or multiple operations before the attainment of a satisfactory result, 
the danger of injury to the vaginal tissue should be obviated ])y cesarean section. 
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It occurs disproportionately often in young individuals, is much less inelined 
to be bilateral than are dermoids, and although often encapsulated tends strongly 
to perforate the eapsaile and spread both by extension and metastasis. Radio- 
therapy seems to help very little, although the treatment of choice is still radical 
surgerj'- and deep x-ray. 

Five cases of teratoma are reported here. Two of these are from the 
G3aiecological Service of the Johns Hopkins Ho-spital arid are the only two such 
cases encountered in the past twenty years. Two of them are from the Harriet 
Lane Home for Invalid Children at the Jolins Hopkins Ho.spital and are also the 
only two true teratomas iri the last two decades. The fifth and last is a private 
case. 

Case Reports 

Case 1. — A colored female, aged 31, para vi, ivas admitted to the hospital on Feb. 28, 
1928, complaining of lower abdominal pain of six weeks’ duration. The past history was com- 
pletely negath’e. Tlie patient stated that for some six weeks she had noticed an increasing 
discomfort in the lower abdomen and had been aware more recently of the presence of a mass. 
She had had anorexia for about two months, with a weight loss of approximately twenty 
pounds in the preceding three months. 

On admission, the hemoglobin was only b5 per cent; white count, 12,000; temperature, 
101“ P. X-ray films of the abdomen showed the diaphragm raised and lungs compressed by 
the presence of fluid in the abdomen. No masses were -vdsualized. 

The abdomen was full and tense, and a fluid wave could be elicited. A mass could be 
felt arising from the pelvis. Tt was nodular and fixed. The pelvic examination showed 
normal external genitals, outlet and a clean, smooth cervix. None of the pelvic organs were 
felt as such, being obscured by a large nodular mass that arose from the left adnexal area. 

On Alarch G, 1928, an exploratory laparotomy was performed. Approximately 3,500 
c.c. of serosanguineous material was drained off. The omentum was found to be studded 
with necrotic hemorrhagic nodules. A large 20 cm. mass, rough, nodular and necrotic, was 
found in the right pelvis, seemingly arising from the left ovary on a pedicle. The right ovary 
was enlarged and firm, and the liver was enlarged and nodular. In view of the “hopeless 
situation” the operator simply ligated the pedicle and removed the tumor mass. The patient 
withstood the procedure well but went into shock after being returned to the wards, dying 
the same afternoon despite appropriate therapy. Autopsy revealed extensive metastases in 
the peritoneum, omentum, right ovary, and liver, but not in other regions. 

The specimen was, grossly, a large soft tumor 18 cm. in diameter and seemed to be 
partially encapsulated. It was soft, hemorrhagic, and necrotic, and there was no tendency 
to papillary formation. 

Microscopically (Fig. 1) the tumor showed a dense fibrous stroma infiltrated by sheets 
of large, clear, oval cells with large oval nuclei in a generally bizarre invasive pattern. TJiere 
was considerable variation in size and staining quality. Several areas of cartilage could be 
found and. in other areas (Fig. 2) there were glandlike spaces lined by epithelium varjdng 
from a low cuboidal to a high columnar. The metastatic areas showed only disorderly patches 
of large oval cells infiltrating the tissues. 

Case 2 . — A colored woman, aged 57, para ii, was admitted to the ho.spital on Sept. 20, 
1946, complaining of pain in the lower abdomen. The past history showed only a 8jT)hilitic 
infection wliicli ■ had been treated throughout 1945. Menopause had occurred eight years 
before after an uneventful menstrual era. There had been no postmenopausal bleeding until 
the present illness. For about a month there had been a gradually increasing discomfort 
and pain in the lower abdomen and back. Tlirec days prior to admission slight vaginal spot- 
ting was noted which persisted up to the prc.sent time. No other sj-mptoms were noted. 
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This would seem to dis])el one of the time-honored criteria for differentiation, 
so that now all we can say is that dermoids generally contain a preponderance 
of ectodermal structures. 

Of more value is the histologic pattern. Teratomas generally .show a con- 
glomerate collection of tissue, in all degrees of differentiation, generally embry- 
onal. As a rule, there is little evidence of orderly organ formation. Simple 
cystic dermoids may .show .jmst about any type of tissue or organ (except 
gonadal), and Geist has-ijainstakingiy listed them. As a rule, these are highly 
differentiated, with little suggestion of the bizarre, disorderly tissues characteriz- 
ing the typical teratoma. After all, therefore, the fundamental diffei'enee 
between the simple dermoid and the teratoma, in the sense in which this latter 
term is ordinarily applied, is that the alien tissues of the dermoid are of mature 
well-differentiated type, while those of the teratoma include many cells of 
immature type, with the same capacity for unrestrained growth which charac- 
terizes malignant growths in general. 

In even the benign dermoid one element may predominate and seem to blot 
out the others. Both pseudomucinous and Brenner tumors have been shown 
to arise in this fashion. Struma ovarii, in which functionally active thyroid 
tissue may thus be dominant, is another illustration of this growth. Still an- 
other interesting lesion is the primary choiaonepitlielioma of the ovary, which 
may, at times, arise from a teratoma wherein the trophoblastic -elements have 
blotted out all of the other tissues. There have l)een a small number of these 
in which the possibility of a previous ovarian or tubal pregnancy has been 
excluded, as in young girls or virgins. For some unknown reason, they are far 
less common than chorionepithelioma of the male testis. 

The complex histology of the teratomatous group of tumors creates an ob- 
vious difficulty to precise classification, for the means that we have available 
for this are limited. It has been shown that cither the benign dermoid or the 
malignant teratoma may contain all three cell layers and that either may be 
partially solid or cystic. There remains only the microscopic pattern to de- 
termine how the tumor .shall be classified, supplemented b^’' the criteria for 
tumors in general. If the neoplasm presents a disorderly, highly undifferenti- 
ated growth of bizarre-looking cells, it is obviously malignant. For lesser degrees 
of such change, there will still remain nnfortunately a divergence of interpreta- 
tion among various observers. It is in cases of this borderline type, as in 
borderline and doubtful ovarian tumors in general, that the Ovarian Tumor 
Registry may ultimately serve a valuable purpose. 

I would like to propose that the word teratoma be confined exclusively to 
the solid type of tumor and be considered malignant by definition. The benign 
cystic variety should be referred to simply as dermoids (and not cystic tera- 
tomas). If there is some type of malignant degeneration of the dermoid, the 
desigiration of malignant dermoid might be used. Admittedly this is not a 
perfect plan of classification, for there are always intermediate types of border- 
line malignancy, but there are similar degi'ees between an adenoma malignnm 
and a .solid type of adenocarcinoma. For the present, however, if the word 
teratoma be reserved for the solid malignant tyirc of lesion, rye have at least 
achieved a start toward a more orderly type of classification. 

Teratoma, then, is a highly malignant neoplasm, probably 50 to 75 per 
cent of these tumors terminating fatally, according to the best available figures. 
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On iuliniKsion ilie teinpeiaturc was normal; hemoglobin, J‘2.o Gni.; the wliitc count, 
6, GOO. Abdominal palpation revealed an irregular nonfender miis.« in the left lower quadrant, 
arising from the pelvis. On pelvic exuniinalion, just below and to'fhe left of the urethra, 
there was see7i an indurated, friable ulcer 1 cm. in diameter. The cervix was small and 
atrophic. The whole pelvis was fdled with an irregular nodular fixed mass which seemed to 
arise from the left adnexal area. No organs were palpable. 

On September 23 dilatation and curettage, with biopsy of the cervix and vulvar ulcer, 
were done. The jjathologic report of the .section of the ulcer .showed “unditferentiated adeno- 
carcinoma, ])robably metastatic to the vulva.” Other reports were irrelevant.-. 

On September 27 an exploratory laparotomy was done. A vascular, nodular, but fairly 
well-encapsulated mass was found displacing the fundus posteriorly. Neither ovary nor tube 
could bo identified separately ;ind seemed to be part of the nias.s. The liver felt normal, 
and there were no im{)lants in the jierifoneurn or omentum. .-V necrotic grayi.sh-red area could 
be seen at the I'ectosigmoidal junction and -.seemed to be about the size of a walnut. A .sub- 
total abdominal hy.sterectomy with bilateral .salpingo-oophorectomy was done. Biop.sy of 
the nodule of the rectosigmoidal junction was not performed because the piitient went into 
very profound .shock and was taken off the table in a precarious condition. She re.sponded 
well, however, to blood, phisma, and fluids and had an essentially uneventful postoperative 
course, being discharged from the hospital on the twelfth [lostoperative day. At the time 
of discharge pelvic examination revealed bilateral induration in the broad ligament areas 
but no discrete musses. 

■ The gross specimen was reported as follows: There was a large tumor mas.s, measuring 
11 by 9 by 7 centimeters. It was solid, noncystic, and partially encapsulated. The li.“Hue was 
very friable and necrotic, and there were numerous hemorrlmgic areas. Neither ovary nor the 
right tube could bo identified. The left tube lay across the tumor nuiss and seemed to be 
thickened and indurated. 

Microscopic sections of the tumor mass showed a di.sorderly growth of primary undif- 
ferentiated adenocarcinoma with only .riight attempts at gland formation. There was infiltra- 
tion everywhere in solid sheets. There weie numerous areas of young cartilage cells, which 
varied widely in size and staining quality. No bone was .‘•een. There was extensive vascular- 
ization, and numerous areas of necrosis and .«carring were visible (Fig. 3). 

The uterus contained a few myomatous nodules and showed a chronic endometritis. 
No ovarian tissue could be ‘found. In the one tube that could be identified there were 
metastatic nodules of rather solid adenocarcinomatous type (Fig. 4). 

The patient retunied for examination on Oct. 28, 194G, at which time she was found 
to have nodules in the left broad ligament. Deej) x-r.ay tlierapy was begun, and twenty 
treatments were given, one every other day. Ten thoii.sand roentgens were given, through 
two anterior and two x>o.sterior pelvic portals (15 by 15), using the 400 kv. machine. 

After completion of x-ray therapy the patient was seen again on .Tanuary 27; at this 
time she was found to have an enlarged nontender ma.^s in the right upper quadr.ant, pre- 
sumablv the liver, and extensive nodular induration througliput the whole pelvis. She died 
at home on Ivlarch 0, 1947, and no autoii.^y was performed. 


Ga.se 3. — A colored child, 4 years of age, was apparently quite well until May, 194G, 
when -she began to vomit, fwl weak, and conipl:iin of jiain in the lower abdomen. At this 
time her mother noticed an abdominal mass and took her to the Children’s Hosf)i1al in Wash- 


ington, D. C. 

Exploratorv laparotomy was done on .Tune 20. A degcner.-iting solid tumor 11 cm. in 
diameter was found arising from the right ovary atid extending into the leaves of the broad 
ligament and the mesentery of the small bowel. As much of the tumor a.- pos.s/ble was re- 
moved. but com])lete removal was technically impossible. 

Postojierativelv the child did well for :iboHt a month, at which lime, nausea and vomif- 
iJi<r. anorexia, and 'drowsiness began. Hwelliiig of the abdomen became visible. The child 
wjrs- 'idmilled to the Harriet Lane Home for Children at the Jolms Hopkins Hospital in 
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^ — Case 1. In about the middle of the field a glandlike area lined by a tall epitlie- 
/ basal nuclei can be seen. Surrounding this are invasive areas of malignant cells 
(with many areas of degeneration and necrosis). 
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August/ 1946, At the time the hemoglobin was 50 per cent; white count, 17,000; temperature, 
101® F. Examination showed an abdomen grossly distended by the presence of a large mass 
that filled the pelvis and arose 6 cm. above the iliac crest, more on the right than the left. 
X-ray films confirmed the presence of this mass that filled the pelvis and arose 6 cm. above 
the iliac crest, more on the right than the left. No metastases were seen in the chest or 
the long bones. 

Pathologic reports and sections were obtained from the Children’s Hospital in Washing- 
ton. Microscopic sections of the tumor showed a mixed type of growth. There were all 
types of gland acini with crude duct formation lined with epithelium varying from a flat to a 
liigh columnar type. The stroma was dense, in places appearing mj'xomatous and in others 
sarcomatous. liCtoses were present but in small numbers, although there was marked varia- 
tion in cellular detail and a highly infiltrative pattern (Fig. 5). 



Fig. 5. — Case 3. Unidentifiable gland structures in fibrosarcomatous matrix. 


The patient was started on deep x-ray therapy, receiving biweekly treatments of 100 r. 
through two anterior (15 by 15) portals with the 200 kv. machine. The patient tolerated 
this type of therapy poorlj', being nabseated constantly. During this treatment the ab- 
dominal mass was actually observed to enlarge, and x-ray therapy was therefore di.=contmued 
after a total of only 600 r. was given. The case was considered hopeless, but at the parents’ 
request the patient was allowed to go home, where she died shortly thereafter. 

Case 4. — A white child, aged 12 years, was admitted to the Harriet Lane Home for 
Invalid Children on Aug. 30, 1933. The past history was not remarlcable. About a year 
prior to admission she had begim to have intermittent attacks of pain in the lower abdomen, 
generally after eating. These attacks became progressively more frequent and severe, and 
shortlv before admission an abdominal mass was noticed by the family. 

bn admission the temperature was normal; hemoglobin, 83 per cent; white count, 8,100 
with a normal differential. Abdominal palpation revealed a mobile, firm mass larger than a 
grapefruit, which seemed to arise from the pelvis. The mass contained alternate hard and 
cystic areas. X-ray films revealed a tumor mass in the lower abdomen and pelvis, with 
calcified areas. Gastrointestinal series and chest plates were negative. 












308 


NOVAK 


Am. J. OI>st. & Gyncc. 
Aus;ii«t, 


Exuniinution. at this time revealed a bulging, ten.so abdomen ^vitll definite ascite.?. The 
tumor was one fmgerbreadth above the umbilicus and hard and nodular. At least one irregu- 
lar, firm mass could be felt in the pelvi.s. There was mailced pitting edema of both legs. 
Xr-ray films showed soft ti.ssue mas.ses in the lower abdomen but no evidence of bone or chc.st 
metastases. Both diapiiragms were elevated, which suggested intra-abdominal fluid. 



Pip. 7. — Case 5. Ratlier mature looking cartilage and well-differentiated ducts are seen. The 
stroma i.s likewi.se orderly and highly differentiated. 

X-ray therapy was not thought worth while, and routine palliative paracenteses and 
analgesia were carried out. The patient deteriorated rapidly and died on March 11, 19.34. 

Autopsy was performed and showed recurrence of the tumor in the region of the left 
ovary with metastase.s to liver, lung, peritoneum, omentum, and bronchial, tracheal, and 
retroperitoneal lymph nodes. 

Cask 5. — A white woman, 33 years of age, pani iii, was admitted to St. .Joseph’s Hospi- 
tal, on Feb. la, 1944 (private iiatient of Dr. Thomas K. Galvin). The past historj' was non- 
contributory. The patient stated that for three montlis .she had had lower abdominal pain.s 
aggravated by the menses. During this time the periods which had previously lasted five 
days were prolonged to eight days and had been more jirofuse. 

On examination abdominal palpation revealed a mobile, nontender mass filling the pelvis 
up to tho level of the umbilicus. Pelvic examination showed the mass to be partially cy.stic 
and arising from the left adnexal area. 

A total abdominal hysterectomy with bilateral salpingo-oophorectomy was performed 
tho following day. Gros.dy the right ovary was repre.-ented by a mass measuring 18 by 10 by 
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On Sept. 14, 1933, exploratory laparotomy was performed. A smooth, vascular mass, 
about 15 by 20 cm. was found arising from a pedicle avMcIi seemed to be attached to the left 
broad ligament. The mass Avas grayish-white, irregular, but not papillary. The tumor was 
removed by simple ligation of the pedicle, and the patient Avas returned to the Avards in good 
condition. 

Gross pathologic report shoAved that the tumor Aveighed 2,000 grams and measured 22 
by 18 by 10 centimeters. The surface was smooth and glistening, and the mass felt generally 
fluctuant, although several very hard, cartilaginous structures could be palpated. On section 
many small cystic areas were found, from AA’hich a }’’elloAV, cheesy matter could be expressed. 
Hair, cartilage, and bone seemed to line some of these cavities. In others there Avas a firm, 
papillary type of tissue. 



Fig. 6. — Case i. Area resembling alveolar carcinoma. 


hfieroscopically, derivatives of ectoderm, mesoderm, and entoderm could be found. 
Sections shoAved cartilage, bone, hair follicles, intestine, and sebaceous glands. Present in 
many areas Avas an invasive tyjie of epithelial groAvth composed of large oval cells, arranged 
in septa (Fig. C). The nuclei were small and shoAA'cd considerable hj'perchromatosis. The 
cells showed marked variation in size and staining quality, and a markedly inA-asive pattern 
Avas present. Many mitoses could be found. 

The patient's imstoperath-e course was a model one, and she aa-us discharged Sept. 24, 
1933, to bo folloAved in the Outpatient Department. She AA-as seen on scA-cral occasions, and 
no evidence of recurrence was found. MeanAA-hile, the cliild was attending .school and felt 
well. Around the first of February, 3931, she began to complain of abdominal pain and was 
brought to the Dispensary on February 13. 
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9 centimeters. The surface was lobulated and ■smooth hut contained many cystic areas. On 
sectioning the mass a cloudy amber fluid escaped, and a solid area could bo .seen, measuring 

10 cm. in diameter. This was grayish-white in appearance and had a Avhorl-like appeai’ance. 
The uterus, left ovary, and both tubes appeared normal. 

Microscopically, sections from the ovarian mass showed a mixture of all types of tissues, 
representing the three germinal layers. There were numerous ducts and glands lined with 
epithelium varying from a low cuboidal to a high columnar. There were many cystic areas 
lined with a typical pseudomucinous type of epithelium. N’umerous hair follicles, sweat glands, 
areas of bone and cartilage formation, nervous tissue, fat, and connective tissue could be 
found. There were areas showing many innocuous-appearing squamous cell nests. Blood 
supply was abundant. There were numerous areas showing elements bearing a strong re- 
semblance to both alimentary and respiratory mucosa. Everywhere the cells appeared to be 
highly differentiated, and there Avas no suggestion of an infiltrative pattern (Pig. 7). The 
uterus, both tubes, and left ovary were microscopically normal. 

The patient's postoperative course was .smooth and uncomplicated. She had had re- 
peated re-examinations, and as late as July 26, 1947, slie was a.symptomatic and without evi- 
dence of a recurrence. 

Comment 

The first four of tlie eases reported here are classic examples of the highly 
malignant teratoma. The duration of symptoms mas sliort, and yet tlie tumor 
was far advanced. The age incidence in the first two eases is somewhat higher 
than that generally quoted, but the average for the four is only 26 years. It 
is likewise of interest to note that two of the four patients who died received 
deep x-ray therapy, l3ut nevertheless the tumor spread rapidly. Tliis is too small 
a series, however, to conclude tliat x-ray tlierapy is wortliless. In all of the four 
cases ending fatally the histologic pattern was that of a highly undifferentiated, 
disorderly malignant type of tumor, Avhich picture was paralleled by the clinical 
course. 

An interesting sideline to the last case is the varied classification applied 
to the tumor by the five experts of the Ovarian Tumor Registry to whom the 
tumor was later submitted. Tavo members called the tumor simply teratoma, one 
.called it a teratoma, benign, another designated it as teratoma (embryonal), 
and the last considered it to be a dermoid cyst. From this it seems apparent 
that the Avord teratoma has a diverse connotation to different individuals and 
illustrates the confusion on this point, even among trained pathologists. 

In any event, the histologic pattern in his last ease is A'^astly different from 
that seen in the other four. All three germinal layers are represented, but there 
is no disorderly bizarre pattern of infiltration. The cells ai’c highly differenti- 
ated, and there is a fair, tliough imperfect, attempt at actual organ formation. 
The Avhole picture is that of a lesioii that is either beiiign or of a very Ioav grade 
of malignancy. This is likeAvise borne out by the patient’s course, for she is 
alive and Avell three years after operation. 

It should be. apparent that there is no jiTstification from a pi’ognostie or 
statistical standpoint in placing tumors of this natui’e in the same category 
Avith the previous four. While it is true that the histologic pattern is our only 
A’alid criterion and that there AA-ill alAA’ays be indiAndxial differences of interpreta- 
tion, better standardization of terms aa^ouRI help to clarify a difficult enough 
problem. Some type of classification such as that suggested earlier in this paper 
seems practicable and should lessen the confirsion AAdiieh exists as to the proper 
application of the designation of ovarian teratoma. 
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One of our ca.se.s, Mr.s. j\I. 111. ]\I., was coiiiplotely studied for tlie presence of 
estrone and progesterone in the tumor tissue and tlie findings ai-e reported herein. 
A pregnanediol excretion analysis i-un on a twenty-four-liour urine specimen was 
also negative. Tliis unopposed activity by the biologically active substance has 
been well pointed out by Traut and Butterworlh,’ who feel, on the one hand, 
that, although these tumors do not excrete excessively large amounts of estro- 
genic substance, the secondary hormonal effects ai’e in all probability produced 
by its long continued and constant action, and, on the other hand, that there is 
no opposed corpus luteum effect in mo.st ea.ses. We have determined this active 
suh.stance in equivalents of estrone and have shown, at least in one case, that 
there was no progesterone, in spite of the fact that gius.sly the tumor presented 
a brigiit yellow color and gave a “leuteinized” appearance. 

Material 

It is tlie purpose of this paper to pre.scnt 15 ea.ses of theca-cell tumor of the 
ovai’y from the Wisconsin General Ho.spital of tlie University of Wisconsin and 
the State Laboratory of Hygiene of the State of Wisconsin. The latter is a 
general laboi'atory service pi’ovided for the people of Wisconsin, to render labo- 
ratory service through the phj'sieians and ho.spilals of the state, and is located as 
a part of the Univeisity. Many of the.se tumors have been confused with fibromas 
of the ovary because of the similarity in both the gross and microscopic appear- 
ance. It is necessary, therefore, that any review mu.st include a careful stud.y 
of all previous cases diagnosed as fibroma of the ovar.v. This was done in each 
ease covering the five-year period of 1941 to, 1946 in the State Laboratory of 
Hygiene and the fifteen-year period of the University Ho.spital, ending in 1946. 
Fj-om this study there were 12 eases from the former and 3 from the latter, 
making a total of 15 eases which are pre.sented in this paper. Dockerty,’ in 
1940, reported 10 cases and Banner and Dockerty’'* added 13 new eases in 1945. 
These reports represent the largest .single collection of tumors up to this time. 


Symptomatology and Clinical Characteristics 

These tumors usually occur in ]) 0 .stmenopausal women and the average age 
in the 15 eases repoi’ted here is 54 yeans, with 31 years as the younge.st and 73 
years as the oldest. The average age of the 70-odd cases collected from the 
literature is 52 yeans, the younge.st being 16 years and the oldest 92 yeai-H, as 
reported by Patterson® in 1936. This 92-year-old patient had po.stmcnopausal 
bleeding and enlargement of the uterus with endometrial hyperplasia. It is in- 
tere.sting to note that there has not been a ca.se reported in the literature as occur- 
ring prior to the age of puberty. This is in sharp contrast to the granulosa-eell 
tumor which has been frequently reported as occurring in the first decade of life 
(5 to 10 per cent) and which is also an e.strogen producer. Of the 15 cases pre- 
.sented here, 61.5 per cent of the patients were 50 yeai-s of age or older. Banner 
and Dockerty,’’* in summarizing their combined 23 cases, found their average age 
to be 53.5 years with 65 per cent in exee.ss of 50 years of age. At least 80 per 
cent of their patients had borne children. 

It has been estimated bj' von Szathmary' that theca cell tumors make up 4.4 
per cent of .solid ovarian tumoi-s. Banner and Dockei’ty’'' found that their .series 
comprised 3 per cent of solid ovarian tumors and that theca-cell tumor was less 
than one-tenth .is common as ovarian fibroma. It is with the latter that this 
tumor is most often confused, and, if accurate i)athologic examination could be 
obtained oJi all .such tumoi-s, the incidence would undoubtedly be gieatei'. 
lilcGoldrick and Lapp,’"^ in reviewing their material, found 3 thecomas, 4 granu- 
losa-ccll tumors, 2 dysgerminomas and 1 lutcoma in 176 ovarian tumors at lai'ge, 
or a 1.7 per cent incidence for thecoma. 



THECA-CELL TUMORS OF THE OVARY WITH A REPORT OF FIFTEEN 
CASES AND A REVIEW OF THE LITERATURE 

William R. Knight, III, B.S., M.D,, Houston, Tex. 

(From the Department of Ohstetrios and Gynecology, University of Wisconsin) 

T he specialized tumors of the ovary have given cause for much interest and 
investigation, not only because of their neoplastic properties but because of 
the biologic activity of certain members of this group. The granulosa-eell tumor 
was the first of this group, described bj’’ von Kahlden,^ in 1895, and classified by 
Robert Meyer in 1915. However, it was not until 1932, that the last member of 
this interesting group of tumors was reported by Loeffler and PrieseP to which 
they gave the name “fibroma theca cellulare xanthomatodes ovarii,” more com- 
monly known as the theea-ceU tumor of the ovary. 

Since this original report, much interest has developed over these tumors 
and writers throughout the world have made numerous reports of the clinical 
and pathologic fiaidings. Today there are seventy-odd cases reported in the 
English and American literature alone, and a tumor which was once thought to 
be rare is much more frequent in occurrence than this would indicate. As will 
be noted wlien their histologj’" is discussed, they are difficult of recognition, par- 
ticularly to the inexperienced gynecologic pathologist. Melnick and Kanter^ 
recorded the first two cases in the American literature in 1934, and since that 
lime frequent reports have followed. 

Thecoma has gradually become recognized as a pathologic entity and is now 
being separated from fibroma of the ovary vdth which it was previously con 
fused. Certain theca-cell tumors present areas containing granulosa cells which 
made Novak and Gray^ propose a common origin. They found classification into 
distinct groups difficult at times and did not propose too.sti’ict a classification. 
Another factor which may substantiate this belief is that of those tumors ana- 
lyzed for biologic activity only estrogenic substance has been found.®’ Unfor- 
tunately, the diagnosis is seldom suspected preoperatively, "whicli prevents proper 
evaluation and preparation for endocrinologic studies. The pathologist most 
often makes the diagnosis and by that time the tissue has been fixe 1 in formalin, 
which renders it unfit for biologic assay. In the survey of the literature made 
here, it is noted that there are only three reports of a biologic analysis made on 
tissue of a theca-cell neoplasm. One of these was the report of Geist,® in 1935, 
which was expressed in mouse units. Geist and Spielman,^® in 1935, using an 
extract of tumor tissue, substantiated the presence of estrogenic .substance which 
was suspected clinically by klelnick and ICanter.® Banner and DoekertyV^ 
tumor showed no estrogen. These facts help to explain the many reports of 
postmenopausal bleeding, associated endometrial hyperplasia, and the occasional 
occurrence of endometrial cancer. INtoroover, the action of this estrogenic sub- 
stance seems to be unopposed, as there has never been reported associated corpora 
lutea. progesterone, or the presence of pregnanediol in the urine of these patients. 
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plasia, adenomyosis, hypertrophy of the myometrium Avith uterine enlargement, 
uterine myomas and transitory lij^jerplasia of the gland fields of the breast. The 
occasional association of thecoma with endometrial carcinoma has also been dis- 
cussed on this basis. The bleeding often assumes a cyclic character and may be 
associated Avith enlargement of an atrophic uterus and a recrudescence of the sex 
desire. Breast, long atrophic, maj’- sIioav tran.sitory hyperplasia of the gland 
fields. In the premenopausal Avoman, menstnial irregularities are not the rule, 
as they may be mashed by the normal cyclic function. 

Most of the eases reported here and collected from the literature presented 
tumors large enough for either abdominal or pelvic palpation and AA'^ere most 
frequently diagnosed preoperatiA'cly as myomata of the uterus. HoAvever, they 
may be of any size, as one tumor, found incidentally on section of a surgical, 
specimen, measured only 2 mm. in diameter. 

There has never been reported a ease of bilateral thecoma. McGoldrick 
and Lapp^'' and Patterson and IMeCullagh® both reported cases Avith a fibroma 
of the opposite ovary. The latter report concerned a 92-year-old Avoman A\ith 
a thecoma in one ovary and a fibroma of one inch in diameter in the other ovary. 
Banner and Dockerty^® found that the right oA'ary Avas the seat of the tumor 
in 15 eases and the left ovaiy in 8 eases. Torsion of the tumor on its pedicle 
has been reported six times.^’ Free peritoneal fluid is not uncommonly en- 
countered at operation in the amounts usually seen A\'ith anj*^ large nonmalignant 
tumor, being reported as present in 8 cases.^^ Mendel and Tyrone^^ reported 
a ease of thecoma of the ovary and hydrothorax (kleigs syndrome) in a 44-year- 
old AA'oman Avho developed ascites and right hydrothorax associated Avith a 12 
by 1 by 7 cm. tumor, Avhich Avas also associated Avith a myomatous uterus. 

Endometrial hyperplasia Avas found in 19 of 50 cases (38 per cent) collected 
from the literature.^'^^ McGoldrick and Lapp’'* collected 46 cases Avith endome- 
trial findings and 36 of these shoAA'ed hyperplastic changes, of Avhieh 32 Avere in 
the postmenopausal group. It is dififieult to estimate the frequency Avith Avhich 
endometrial hyperplasia occurs, because of the feAv cases reported, in Avhich 
endometrial tissue Avas obtained. Then, too, there is considerable A’ariation in 
the criteria for microscopic diagnosis of the endometrial hyperplasia as orig- 
inally laid doAA'n b}^ Novak,® Avho stressed the “BAviss cheese” pattern. Of the 
four cases in Avhich sections of the endometrium Avere present in our series, there 
AA'^as only one case of endometrial hyperplasia, Avith an associated endometrial 
polyp. Three cases shoAA'cd typical postmenopausal endometrium. 

The association of myomas of the uterus lias been variouslj'^ repoi’ted from 
46 per cent’® to 62 per cent.®’ Uterine myomas, adenomyosis, uterine hyper- 
trophy, and carcinoma of the endometrium has been found in association AA’ith 
theca-cell tumors more often than can be explained on the basis of pure coin- 
cidence. With their Ioioaati e.strogenic properties, this is not a surprising ob- 
serA’ation and parallels the associated findings of granulosa-cell tumoi-s. 

Examples of associated adenocarcinoma of the endometrium have been 
reported five times by AVolfe and Neigus," Dockerty,® Geist and Gaines,^ and 
Banner and Dockert>V^ 'vitli all of tliese occurring in the postmenopausal age 
group. Primary malignancy of a Iheca-cell tumor Avilh the presence of ascites 
and metatasis AA’as found on one occasion by Loefficr and PrieseP and once Avith 
ascites only bv Geist and Gaines.^ Of the fifteen cases reported here, none of 
the tumors shoAved any evidence of malignancy microscopically, and there Avere 
no cases of associated adenocarcinoma oi the endometrium. 

There is nothing knoAA'n about the radiosensitivity of thecomas. IIoAA'ever, 
the expci’imentally produced tumor.s in the mouse aic radioresistant. *lhi.s docs 
not propose a major problem in treatment since there have been only tAvo ca.scs 
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The symptomatology centers around the estrogenic properties ot these 
tumors and the symptoms produced vary according to the stage of life in which 
the stimulus is felt. Since 65 per cent of the reported cases are fifty years of 
age or more one would expect the symptomatology to manifest itself as post- 
menopausal bleeding. And this is actually the ease and has been found to occur 
in approximately 65 per cent of eases. If this stimulus should occur during the 
reproductive life of the woman, episodes of either amenorrhea, menorrhagia, or 
- metrorrhagia may occur, depending upon the amount of estrogenic sul^stance 
produced by the tumor. The reports on derangement of the menstrual cycle are 
not very concise. Banner and Doekerty^'* noted it in only three of six patients 
under 45 years, and stated that in 25 per cent of cases tliere are no symptoms 
suggestive of endocrine dysfunction.'^'’ McOoldrick and Lapp,’"’ state that 65 
per cent occur postmenopausally and 35 per cent between puberty and the cli- 
macterium. Prom the two series mentioned above and tlie eases reported here it 
can 1)6 seen that most cases occur l)etween the fifth and sixth decade. Our figures 
check closely with those obtained from Doekerty,'’ Banner and Dockerty,’'* and 
McGoldrick and Lapp,’“ being around 30 per cent occurring in the fifth and 
sixth decade, as seen in Table I. 


TabIjE I. OccuiiREXCE BY Decades OP Theca-Ceee Tumop.s 



SURVEY OF EITERATUUE 
j BY MCGOLDRICK & 

1 LAPPIS 

DOCKERTY,5 BANNER 
AND DOCKEKTYl^ 

KNIGHT 

AGE BY DECADE 

NUMBER 

OF 

CASES 

PER CENT BY 
DECADE 

NUMBER 

OP 

CASES 

PER CENT 

BY DECADE 

NUMBER 

OF 

CASES 

PER CENT BY 
DECADE 


15-19 

3 

4.0 




20-39 

7 

9.4 

1 

4.3 


30-39 

8 

10.8 

2 

8.7 

2 

40-49 

8 

10.8 

5 

21.7 

3 

50-59 

28 

37.83 I 

i s 

34.8 ) 

4 

60-09 

12 

10.2 

i 4 


3 

70-79 

5 

6.7 

02% 2 

1 

80-89 

0 

1 

1 

4.3 J 


90-95 

1 

1.3 ^ 




Not stated 

2 




2 


15.4 
23.0 
30.7 

23.0 ^ 61.5% 
7,7 J 


I 


Average age in 
years 

50.05 

53.5 

53.0 

Total number of 
cases 

74 

23 

15 


In the ease of Mrs. M. E. M., who was 55 years of age, with cyclic vaginal 
spotting, the smear from the vaginal epithelium showed less than two plus esti’o- 
genic activity as graded by the Sliorr method. However, the biologic assay 
revealed only 0.2 gamma of estrone in 100 Gm. equivalent of the extracted tissue. 
This tumor weighed 7,727 Gm. (17 pounds) and is the largest one reported to 
date. McGoldrick and Lapp’-"’ reported one as weighing 5,380 Gm. which oc- 
curred in a 17-year-old girl. It should, be stressed that the size of the tumor 
bears no relationship to the endocrine function. In our ease, the tumor showed 
marked differentiation, with a bright yellow color and an abundance of lipoid 
material, but the estrogenic content was low and there was no progesterone found 
on assay. Pregnanediol assay of the twenty-four-hour urine specimen was also 
negative, and no withdrawal bleeding occurred after surgery. This points 
strongly to the fact that the estrogen produced by these tumors is unopposed by 
progesterone, which may explain some of the findings reported, such as irregu- 
larities of the menstrual periods, postmenopausal bleeding, endometrial ]i.yper- 
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In the expei-iinentally proclueed lumors, most instances wei'e of the so-callcd 
mixed type Avith botli grannJosa and theea-cell admixture. However, as stated 
above, pure types of each were also found, Traut and Marchetti' found admix- 
tures of theca and granulosa cells, 2’ei)orting only four pui-e tlieea-cell tumors. 
NoAmk and Gray" from the study of their case.s found granulosa cells in theca- 
cell tumors and proposed a common origin and believe that one .should not 
attempt too close a differentiation. Gei.st” and most other Avriters Jnaintain th'at 
they are a distinct group, as tliere are certain differences in occurrence, age 
group, chemical analysis, histology, and .staining properties. 



Kipr. 1. — Tlieca-ccll tumor. Heniatoxylin-eo.^iii .stain. 2 (mX mapniflcation. The .stroma 
is basket weave in type witli .spindle-.shaped cells with elonKatod nuclei which are irregular 
and stain deeply. 


Grossly, the tumor is Avhite and fibrous and is usually irz’cgular in .shape. 
The smaller tumors usually demonstrate a capsule Avhich may he lost Avhen they 
become larger in size. They lire firm, fiiirous tumors and about the same con- 
sistency as a myoma of the ulerns. Gn gro.ss examination, one feels that he is 
dealing Avith an ovarian fibroma until the tumor is .sectioned and the bright 
yelloAv"^ coloi- becomes apparent. This yelloAV color is a constant finding and the 
*be.si gross diagnostic criterion. It may be nece.ss;iry to alloAV the tumor to stand 
at room temperature before this yelloAA' eoloi" miikes its appc.'a ranee, but it A\as 
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of established primary malignancy. Ascites is certainly no indicator of malig- 
nanej^, as these tumors occasionally produce abdominal fluid and sometimes 
Meigs’ syndrome^"’ just as do ovarian fibromas. 

The clinical diagnosis is difficult in the absence of vaginal bleeding, breast 
changes, and an ovarian tumor occurring after the menopause. The most fre- 
quent diagnosis made in our series was myoma of the uterus, and, in most in- 
stances, the tumor was large enough to palpate bimanually on pelvic examination. 
Some were thought to be pedunculated .subserous uterine myomas because of 
the intermittent bouts of abdominal pain, w'hich were interpreted as torsion of 
the pedicle with impairment of the circulation. The frequent association of 
mj'omas of the uterus with theca-cell tumor does not simplify the diagnosis. 
Pain was present and associated with an abdominal mass in four of six cases, 
66 per cent, in which information was available. The tumor usually is free in 
the pelvis or abdomen, being attached only by its pedicle. Either ovary may 
be involved but in the cases so far reported there is a predilection for the 
right side. 

The surgical procedure of choice should be dictated by the ago of the in- 
dividual, presence or absence of associated pathology, such as myomas of the 
uterus, exclusion of associated adenocarcinoma of the endometrium, and the like. 
A diagnostic curettage should always be done regardless of whether one does 
conservative or radical surgery. In the premenopausal woman, curettage of the 
uterus and removal of the involved ovary is adequate and safe. There is little 
reason for castration and hysterectomy in this type of ease, without associated 
pathology which could warrant, it on its own merit, as primary malignancy of 
these tumors is rare. The curettement is highly important to rule out associated 
adenocarcinoma of the endometrium. Even in the absence of a malignancy in 
the menopausal or postmenopausal woman, a bilateral salpingo-oophoi’ectomy 
and hysteijectomy should be considered if the condition of the patient will permit. 
Here the curettement should be done as the first part of the operative procedure, 
because the presence or absence of an endometrial malignancy will dictate the 
tjqje of surgery necessary. It goes without saying that a total hysterectomy 
and bilateral salpingo-oophorectomy should be done if a malignancy is 
encountered. 

Histogenesis and Pathology 

These tumors are thought to be of a mesonclijunal oi'igin and to arise from 
cells of the theca interna of the Graafian follicle.^’ ® Traut and Butterworth^ 
had occasion to study a group of ovarian tumors which were produced inciden- 
tally to the production, of leucemia in rats and mice by 190 lew., 30 kla. of x-ray 
radiation at 50 cm. distance through 0.5 mm. of copper plus 1 mm. of aluminum 
filtration. They found that granulosa cells are extremely sensitive to the roent- 
gen rays, which first depressed and then stimulated growth. of these cells to such 
a degree that tumor formation resulted. In these tumors they found granulosa- 
cell tumors, theca-cell tumors, and mixtures of both types. In confirmation, 
experimental thecomas, granulosa-eell tumors and lutein-cell tumors have been 
produced through radiation by Traut and Butterworth,^ Geist, Gaines and 
Pollock.'’ The atresia of the Graafian follicle produced in this way ma.y parallel 
the pathogenesis of theca-cell tumors. It is knoum that ovaries, when grafted 
into castrated animals, eventually undergo follicular atresia with proliferation® 
of the theca cell's just like the tumors experimentally produced by the roentgen 
ray. That the process of follicular atresia occurring postmenopausally may 
set off proliferation of the thecal layer remains to be proved. Women do develop 
ovarian tumors following heavy radiation, as has been observed bj'- Voght and 
Smith^ and by Traut.’^ 
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cell has a pericellular collagen reticulum which can be demonstrated by silver 
impregnation technique. Granulosa cells are reticulum free^^ but contain argen- 
tafiSn granules^® which are lacking in the theca cells. These differences, there- 
fore, should afford a method for microscopic differentiation in doubtful eases, 
but we found that the method is sometimes confusing and difficult of interpre- 
tation. Foote’s modification of Bielsehowsky’s silver stain was used in the cases 



Fig. 3. — Theca-cell tumor. 2GDX magnification. Foote’s modification of BIelschov,-sto''s silver 
impregnation showing the pericellular collagen reticulum, 

here reported. However, in our hands, hematoxylin and cosin and fat stains 
were adequate for diagno.sis in most instances. Some tumom are more fibrous 
than others because of the variance in differentiation. These cases can be dis- 
tinguished from fibromas ivith fatty metamorphosis ?)j' the absence of reticulum 
and increased density in the latter. It is thought by some’® that the age of the 
tumor and the estrogenic activity are in direct ppportion to the cellular differ- 
entiation, the more fibrous the tumor, the le.ss biologic activity and lipoid suh- 
.stance. There was an abundance of lipoid material pre.sent in all of the tumors 
of our series. 

Chemical and Biologic Studies 

Because of the estrogenic activity and the presence of large quantities of 
lipoid substance, much intere.st has evolved around chemical, mieroehemical, and 
biolomc assav However, because of the rarity and difficulty in preoperative 
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present in 100 per ceiit of onr eases. Later this color will fade. In one of our 
cases, the marked velloiv coloration of the tumor was under suspicion as the 
patient had diabetes mellit.us, which is often complicated by liypercholestcrolemia 
and ■ deposition of xanthomatotic areas. HoAvcver, the diabetes was well con- 
trolled and the blood cholesterol was found to be normal. 

Infarcts and degenerative cysts were present in the larger tumors, with 
the latter containing a clear to amber fluid. Interlacing bundles of glistening 
fibrous tissue are seen on the cut section with interspersed yellow areas which 
make up the greater part of the tumor. 



Fig. 2. — Theca-cell tumor. 2(i5X magnification. Frozen section with Sudan TV stain 
showing great quantities of lipoid substance both in the cell protoplasm and lying free in the 
interstitial tissues. 


Microscopically, the stroma is basket weave in type with elongated spindle- 
shaped cells with slightly elongated nuclei which are irregular and stain deeply. 
The cells are interlacing small islands of polygonal cells and intercellular fibrils. 
In. frozen section with Sudan IV stain, these islands of cells contain great quan- 
tities of lipoid substance both in the cell protoplasm and lying free in the inter- 
stitial tissues. These stromal cells tend to differentiate from the mesenchymal 
tjqDe of connective cell by retaining their collagen fibrils but increasing in size 
and developing intercellular lipoid material. There are, therefore, two types 
of cell differentiation present, the “luteinized” and “unluteinized.” The tlieca 
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between tumors having similar liistologic structure and pj-esumably similar 
embryonic backgrounds. The total lipid content of the tumors was only slightly 
more than that of the normal ovaries but there was an absolute increase of 
cholesterol and cholesterol esters. 

Wolfe and Neigus," in their microchemical studies using Hoerr-Tiomeis stain- 
ing teclinique, found a relationship between high phospholipid and cholesterol 
content and menstrual anomalies. 


Table II. Chemical Analysis or Tiieca-Cell Tumohs 


AUTHORS AND CASES 

CHOLESTEROL 
PER CENT’^ 

cholesterol 

E.STHERS 

PER CENT* 

PHO.SPHO- 

LiPins 

PER CENT* 1 

1 TOTAL 

LIPIDS 

i PER CENT* 

Jicported ilieca-ccll tumor 

Banner and Doclcortyi'* 

Average of 8 caKes 

0.7 

0.33 


2.18 

Gei.st, S. n.9 

One case 

o.cs 

0.97 

0.32 

2.7 

Normal ovarie.t 

Banner and Doetserty'i 
AA’erage of 7 casc.s 

().2(; 

trace to 

0.13 


1.9 

Hodg.son et al.20 

Average of 7 ca.xes 

0.27 

trace to 

0.13 

3.G5 

1.9 

Gramdosa'cell tumor 

Hodgson et al.2f> 

Average of 4 cases 

0..52 

0.42 

1.2G 

1.G8 


'Grams per cent. 


With all available evidence at hand, it seems likely that thcea-cell tumors 
are not as potent estrogen producers as granulosa-cell tumors.’” Early writers 
did not express this helief and thought the former a potent source of estrogen. 
They also suspected the presence of proge.sterone because of the great lipoid 
content and yellow color. However, progesterone has never been reported, nor 
has the association of corpora lutea of the involved or opposite ovary been 
observed. As previou.sly mentioned, it is not the excessive amount of e.strogen 
hut the prolonged and unopposed action that seems to produce the pathologic 
changes a.s.soeiated with these tumors. 


Method of Analysis 

The biological analysis was carried out through the courte.sy of Drs. R. K. 
IMeyer and W. IJ. IMcShan of the Department of Zoology of the University of 
Wisconsin. The tissue was refluxed for one hour with 95 per cent alcohol on 
the basis of 500 Gm. of tissue per L. of alcohol. The alcohol extract was sepa- 
rated from the tissue by filtration and the alcohol was removed from the extract 
under reduced pressure at 4° C. The residue remaining was dissolved in ether 
to which the jiroper quantity of oil was added, followed by heating on a hot 
jilate to remove the ether. The oil solution or sus])ension of the ti.ssue extract 
re.sidue was used in testing for estrogenic and iiroge.sterone activity. The 
coimlatorv reflex method using the guinea pig was used for the iirogesterone 
assays and the weight of the uterus of the 21-day-old female rat was used m 
deterinining the e.strogcnic activity. The rats were castrated on the day the 
iniections were made and one subcutaneous injection was made tor each o 
four days, u'itli autojxsy on the morning of the fifth day. lour rats Avere used 
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diagnosis, the latter has been difficult to obtain. Therefore, only three cases are 
reported in the literature that had been subjected to biologic assay. Two of 
these showed estrogenic activity. A tumor of one of our eases was analyzed 
biologically and foiuid to contain the equivalent of 0.2 gamma of estrone^® per 
100 Gm. of the extracted tissue. These estrogens were not identified. Proges- 
terone was not present, in spite of tlie large amount of lipoid in this tumor. 
The urinary excretion of the progesterone metabolite, pregnanediol, was not 



Fig. 4. — Theca-cell tumor. 265 X magniacation. Hematoxylin-eosin stain. The so-called mixed 
type with both granulosa and theca-cell admixture. T=theca cells. G=granulosa cells. 


found in the twenty -foiu’-hour urine specimen of this patient. -Geist® extracted 
0.75 Gm. of tissue and by injection into mice estimated one mouse unit of estrin. 
Twenty-five Gm. of tumor tissue which Banner and Dockerty^^ analyzed by 
biologic methods revealed no estrogenic substance even though the patient had 
experienced periodic vaginal spotting. 

The lipoid substance present in these tumors for the most part is cholesterol 
and cholesterol esters.^ Microscopic demonstration of intracellular lipids is 
distinctive. Free cholesterol, cholesterol esters, phospholipids, acids, and neutral 
fat are all recognizable by the Hoerr-Romeis staining technique.^ This lipoid is 
doubly refractile.^ Geist** points out that the lipoid in granulosa-cell tumors is 
phospholipid and neutral fat, while in the thecoma it is cholesterol and cholesterol 
esters. Banner and Dockerty“ found that chemical analyses were somewhat 
disappointing. Thej’’ say they were .unable to find any striking correlation 
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All laboratorj' studies were normal, tlierefore, she was operated upon June 30, 1941, 
through a lower midline incision. Inspection revealed a normal left Fallopian tube and 
ovary for her age. The uterus was found to contain multiple small intramural myomas and 
the right ovary tvas replaced by a solid tumor which was smootli, irregular in shape, firm, and 
apparently pseudoencapsulated. It was 20 cm. in diameter and attached to the anterior 
abdominal wall at one point. Operation consisted of an examination under anesthesia, diag- 
nostic curettage, and a supravaginal Jiystercetoray with bilateral salpingo-oophorectomy. She 
made an uneventful recovery. This patient received 11 treatments of 200 r each of deep 
x-ray therapy because of the adhesions between the tumor and the anterior abdominal wall. 
The diagnosis here was thecoma of the ovary and myomata of the uterus. The endometrium 
was of the senile type. She was living and well on Sept. 29, 1942, with no evidence of recur- 
rence. Microscopically, this tumor contained intra- and extracellular lipoid, reticulum, and 
morphologically was a thecoma. ' ' 

Case 3. — Mrs. N. M., aged 58 years, hospital number 218C93, was admitted on Oct. 20, 
1942, for laparotomy because of an ovarian tumor discovered at a previous admission. She 
had two previous admissions because of an intertrochanteric fracture of the right hip and 
diabetes mellitus, generalized arteriosclerosi-s, hj'pertensive heart disease with cardiac enlarge- 
ment, relative mitral insufficiency, aortitis, and functional capacity of II to III. She had 
also developed a thyroid adenoma which was mildly toxic. It was during this admission that 
a firm, irregular, movable mass was found in the right lower quadrant of the abdomen extend- 
ing to within 2 inches of the umbilicus on the right. The liver edge was down one finger- 
breadth below the costal margin but not tender and smooth to palpation. Pelvic examination 
revealed a lacerated and chronically infected cervix with two polyps presenting at the os. 
The adnexa on the right were replaced by the above-mentioned mass which was not clearly 
defined from the uterus. The latter was not thought to be enlarged. The left adnexa were 
normal. There were internal and external hemorrhoids and a large as^nuptomatic rectocele. 
There was no history of vaginal bleeding, and the menopause had been at 46 years of age 
without event. 

She was prepared for operation after a complete study consisting of regulation of her 
diabetes and a careful check for metastasis as the preoperative diagnosis was a possible car- 
cinoma of the ovary. The thyroid adenoma assumed secondary importance. She was operated 
upon Oct. 30, 1942, and a diagnostic curettage, cervical biopsy,, cauterization of the cervix, 
bilateral salpingo-oophorectomy, and supravaginal hysterectomy were carried out. She made 
an uneventful recovery. There was no follow-up on this case. 

The pathologic specimen consisted of a uterus, both Fallopian tubes, an atrophic left 
ovarj', and a large, white, irregular, nodular tumor measuring approximately IG by 17 by 9 
cm. and weigliing 1313.5 Gm. The uterus, left tube, and ovary weighed GO Gra. and the 
uterus measured 5 by 4.5 by 3 cm. It was small, smooth, and the myometrium measured 1.8 
cm. in thickness. The endometrium was atrophic. The tumor turned yellow on section and 
presented whorls of fibrous tissue. On standing at room temijcrature the yellow color became 
intense. Microscopically, much lipoid was present, reticulum was present, and the microscopic 
ai)pearance was that of a thecoma. 

Summary 

Fifteen eases? of theca-cell tumor of the ovary, -with a review of the literature, 
have been presented, with empha.sis on the historical, chemical, histologic, and 
pathologic concepts of this neopla.sm. Because of the production of estrogenic 
substance and the manifestation of certain hormonal changes produced by this 
type of "feminizing” ovarian tumor, an attempt has been made to correlate the 
clinical and pathologic findings. In one of our cases, the tumor was analyzed 
biologically and found to contain e.strogenic .substances. ,With this evidence and 
the experience of others'*’ there remains little doubt of the estrogen-produemg 
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on tins nssay. .The ilaln ()l)1;nne(l indicate tliaf the activity was ef]nal to 0.2 
gannna of estrone per 100 (Ini. of tissue. 

Five fruinea pi.u's were nsed for tlie ])roiicslerone assay, each fjninea ])ij? 
reeeivins^ the equivalent of 250 Gnu of the tissue. None of the nuiuca pi^s 
reacted ])Ositively. As little as 0.05 international unit of i)rosiesterone will 
give a positive reaction in the guinea pig. The method whch was used for 
a.ssaying the pi’ogesl crone has been previously described.-’ 

' Case Reports 

Cask 1. — Mrs. M. E. M.. aged il.") years, Ito.spilal minilipr 72-lOS, gravid-a vii, para vi, 
was admitted on duly 21, .tO-lS, with the chief eom])Iaint of a tumor in her abdomen of six 
years’ duration. During this period she had noticed an increasing fullness of her abdomen, 
especially in the last two years when the tumor seemed to be growing more rapi<lly. In the 
five months prior to admission her weight had decreased from ]17 to l.'ia jiouiuls (a loss of 
14 pounds) and .she had experienced increasing fatigability and erainjiing in both legs. Her 
menstrual history revealed the menarche at 14 years of age and an asymiitomatie. menoptiuse 
at 49 ycar.s of Jige. In the six years since her menoimuse, she had vaginal spotting of blood 
on only one occasion. There had been no changes in her breast. 

Physical examination showed a well developed and fairly well nourished white female 
who was not acutely ill. The physical findings were not remarluible, excejit the abdomen, 
which contained an easily jialpable, firm, iiard, rounded, smooth mass which arose from the 
left side of the pelvis and extended above the umbilicus. It was freely movable tind not 
adherent. Pelvic examination failed to show the' senile postmenopausal change of the mucous 
membrane and vaginal smears revealed 2 jdus estrogenic activity by the Shorr method. The 
uterus and cervix were possibly larger than expected for her age and were sejiarate from, a 
largo mass filling the true and false pelvis which eompre.ssed the uterus to the right. Liibora- 
tory examination of the blood ami urine were all within normal limits. She was operated 
upon July 24, 1943, and through a lower midline incision a tumor measuring .10 by 24 by 14 
cm. and weighing 7,727 Gm. was removed. It arose from the left ovary which was part of 
the tumor and was suspended by a pedicle. The right ovary, uterus, and Fallopian tubes 
were normal and were not removed. There was a slight amount of clear amber peritoneal 
fluid. There was no curettage done on this patient. Kecovery was uneventful and she is 
living and well. 

The specimen was a large solid ovarian tumor and the surface was smooth, being broken 
at only one point by a pedicle measuring 3 cm. acro.ss. Upon cut section, it revealed that 
about three quarters of the mass was solid, the remainder being cystic and containing clear 
amber fluid. The cut surface was white and compo.sed of whorhs of fibrous tissue resembling 
a myoma. This white color changed to a definite yellow color on expo.surc t.o the air. Micro- 
scopically, this tumor contained intra- and extracellular lipoid by Sudan IV stain on fresh 
frozen sections. Foote’s modification of Bielschowsky’s stain revealed reticulum and the 
microscopic picture with hemato.xylin and eosin was that of a thecoma. This tumor was 
biologically analyzed for estrogen and progesterone, and pregnanediol excretions were carried 
out on the urine. The results are reported herein. 

Case 2. — ^Mrs. E. L., aged o9 years, hospital number 221575, gravida v, para v, was 
admitted on June 24, 1941, with the chief complaint of pain in the lower right abdomen which 
had begun as a discomfort several years before, but liad become a definite pain in January, 
1941. Her menarche was at 13 years of age and the menopause at 50 years of ago. There 
had been no postmenopausal bleeding. The remainder of the history was noncontributory. 

Physical examination was entirely normal except for varicose veins of the lower extrem- 
ities and tenderness of the right lower quadrant of the abdomen on deep palpation and a 
palpable, firm, nodular mass in this same area. On pelvic examination, there was palpated a 
firm, nodular mass filling the right adnexal region, being separate from the uterus and 
extending to the level of tjie umbilicus and over to the midline. The uterus was enlarged 
with multiple small myomas. 



324 


KNIGHT 


Am. J, Objl. 5: Gyncc. 
August, 194S 


5. The eonected evidence is not eonehisivc as to vlietlier theca-cell tumors 
represent a distinct liistologic type of ovarian neoplasm and the subject warrants 
further study, since the active endocrine principle of both theca-cell tumor and 
granulosa-ccll tumor is estrogen. 

6. Theca-cell tumors occur most frequently in the fifth and sixth decades 
with 61.5 per cent of our patients pa.st 50 years of age. 

7. Uterine curettage should be done in all cases to rule out a.s.soeiated 
adenocarcinoma of the endometrium. 

8. Conservative surgery is the operation of choice in the premenopau.sal 
patient in the absence of associated adenocarcinoma of the endometrium. In the 
presence of the latter, total hysterectomy is always the procedure of choice. 

9. The distinctive diffuse yellow color seen on section of theca-cell tumors 
is the best gross diagnostic criterion and was present in 100 per cent of our cases. 

I ui.sh to expre,«H niy appreciation to Dr. William D. Stovall, Sr., of the Slate Laboratory 
of Hygiene of the University of Wisconsin for bis lielj) aiul guidance in preparing tbe material 
for this i)aper; to Drs, It. K. lleyer and W. H, MeSban of tbe Dej)artnient of Biologj', Uni- 
ver.sity of Wisconsin for tbe biological analysis of tbe tumor presented herein; and to Dr. 
Jobn W. Harris for bis help in preparing tbe manuscript. 
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capacity of these tumors. Tliere has hecn increasing evidence that the estrogen 
is unopposed by progesterone, and that it is this prolonged stimulation which is 
responsible for the relatively high incidence, especially in postmenopausal pa- 
tients, of associated myometrial hypertrophy, uterine myomas, endometrial 
hyperplasia, and endometrial carcinoma. These processes have been found in 
association with theca-ecll tumors more often than can be exiilained on the basis 
of coincidence. AVe did not find progesterone in the analysis of the tumor tissue 
nor did we find pregnanediol in the urine of the patient. 

The question as to whether theca-cell tumors contain islands of granulosa 
cells enmeshed in their structure is still an open one. Some believe that it is 
the presence of the latter which accounts for the variation in estrogenic content. 
However, most writers believe that theca-cell tumor is a definite entity and 
should be assigned its proper place among the specialized tumors of the ovary. 
The latter opinion has come about because of certain clinical, microscopic, and 
chemical differences. Granulosa-cell tumors occur before the age of puberty in 
some 5 to 10 per cent of the eases, while theca-cell tumors have not been so 
reported. There is a reticulum network in thecomas which is not present in 
the former tumor. Argentaffin granules are present in the granulosa cells and 
chemically their li]5oid is phospholipid and neutral fat, while in the thecoma 
it is cholesterol and cholesterol esters. The commonly supposed origin of the 
two cell types' from the ovarian mescnchyma, each having estrogenic ])roperties, 
has made it difficult to determine which is the source of estrogenic production. 
It is knoAvn that the more fibrous the tumor, the less the hormonal activity.^® 

We believe that conservative surgery should be carried out on the premeno- 
pausal patient when there is no associated pelvic pathology, as primary malig- 
nancy is rare. The use of preliminary diagnostic uterine curettage on all patients 
is emphasized. The menopausal and postmenopausal patient should be evaluated 
on the general condition of the patient, the associated pathology, and the pres- 
ence or absence of malignancy in determining the employment of radical or 
conservative surgery. In the presence of an associated adenocarcinoma of the 
endometrium, total hysterectomy and bilateral salpingo-oophorectomy is the 
procedure of choice. 

Conclusions 

1. Fifteen eases of theca-cell tumor of the ovary have been evaluated and 
presented, vdth a survey of the literature and a clinical and pathologic review. 

2. This series contained the largest theca-cell tumor yet reported, weighing 
7,727 Gm. 

3. Biologic assay of this tumor revealed the equivalent of 0.2 gamma of 
estrone per 100 6m. of extracted tissue. There was no progesterone in the 
tumor tissue and no pregnanediol excreted in the urine of the patient. 

4:. Although the estrogen produced by thecoma is small, its effect is pro- 
longed and unopposed by the action of progesterone, which may account for 
the symptoms, and frequent occurrence of associated pathology, such as men- 
strual irregularities, postmenopausal bleeding, endometrial hyperplasia, adeno- 
. myosis, hypertrophy of the myometrium with uterine enlargement, uterine 
myomas, and endometrial carcinoma. 
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No abnormality of the skin or visible mucous membranes could be found. Systematic exam- 
ination of the head, the neck, the chest, the abdomen, and the extremities disclosed no evidence 
of pathologic change. The appearance of each retina was normal. The nail beds were par- 
ticularly noted to be clear, and the areas of the neck, the axillae, and the groins were found 
to have no palpably enlarged lymph nodes. 

Laboratory Studies . — The hemoglobin was 12.0 Gm. j red blood cells 4,210,000; and white 
blood cells 6,900, with a differential count of 65 per cent neutrophile.s, 30 per cent lymphocytes, 
and 0 per cent monocytes. The Kahn serologic test was negative, and the Eh factor test was 
positive. A routine urinalysis disclosed no abnormality. On Dec. 19, 1946, roentgenographic 
study of the chest was negative. 

Later Surgical Treatment . — On Dec. 16, 1946, under cyclopropane anesthesia, excision 
of the tumor was performed, a portion of the underlying deep fascia and a 2 cm. margin of 
the surrounding normal tissue being included with the operative specimen. The wound was 
closed by reapproximation of the undermined mucosal edges, and an inlying urethral catheter 
(Foley type) was left in place to drain the bladder. 

Histopathologic study of the specimen at once confirmed the clinical impression that this 
tumor represented a recurrent or residual melanoma. Painstaking revie^v' of the previous 
sections, made twenty-eight months before, then soon led to the discovery of a tiny area of 
the same type of tumor tissue. Further surgical excision was immediately urged, with pro- 
phylactic groin dissection and vulvectomy in mind, and, after a week of deliberation by the 
patient, consent to these procedures was obtained. Eepeated physical examination again 
disclosed no evidence of any other abnormality. 

On Dec. 24, 1946, under continuous spinal anesthesia, radical dissection of both groins 
was carried out. The skin incision which was used began at a point about 2 inches above and 
1 inch medial to the anterior superior iliac spine, then crossed the medial third of Poupart’s 
ligament and continued to the lower border of the triangle of Scarpa. Skin flaps were reflected 
laterally as far as the anterior superior iliac spine and the edge of the tensor fascia lata, and 
medially to the midline of the lower abdominal wall and to tlie adductor muscles of the tliigh. 
The subcutaneous tissues thus laterally exposed were then dissected in one portion from the 
external oblique fascia, with unroofing of the inguinal canal, excision of the round ligament 
close to the peritoneum, and division of Poupart’s ligament in the line of the incision. 
Mobilization of the peritoneum of the lower abdominal wall was then effected to expose the 
bifurcation of the common iliac vessels, and from this level outward all the overljing tissue 
was stripped from the iliac fossa, the obturator region, and the more important arteries, veins, 
and nerves. The inferior epigastric artery was deliberately sacrificed, and, in the thigh, the 
rectus femoris muscle was cleaned of all adherent overlying tissue, Tlie saphenous vein was 
ligated and divided at the fossa ovali.s, all adherent tissue was dissected upward from the 
femoral nerve and vessels, and medially the adductor muscles of tlie thigh were cleanly bared. 
The block of tissue thus obtained was tucked beneath the medial skin flap and left attached 
to the suprapubic structures until vulvectomy and a similar dissection of the other groin had 
been completed. Poupart’s ligament was reconstructed, and a MeVay hernioplasty was per- 
formed by approximating the transversalis fascia to the bgaments of Gimbemat and Poupart. 
A cigarette drain was placed in the femoral triangle and brought out through a stab wound 
on the medial aspect of the thigh. A mi.xture of about 4 Gm. of crystalline sulfanilamide and 
Eulfathiazole was sprinkled throughout the wound, and the incision then was closed v.'ith inter- 
rupted, vertically placed mattress sutures of medium-sized silk. The same technique of .opera- 
tion was observed in the dissection of the other groin. 

With the patient then placed in the lithotomy position and with an inlying urethral 
catheter (Foley type) inserted, vulvectomj' was carried out by a technique intended to pre- 
serve the continuity of the dissection. On the left side practically all of the lateral wall of 
the vagina was included in the incision. Superiorly the operative field wa.s extended to include 
the attached mass of tissue dissected from both inguinal regions, so that the entire specimen 
could be removed en masse. Closure of the defect in the walls of the vagina was effected 
with the flaps of tissue formed by the mobilization of the lateral and posterior walls. The 
vaginal wound was closed in layers tvith interrupted sutures of fine chromic catgut. The 



PRIMARY MELANOMA OF THE VAGINA, WITH A REVIEW 

OF THE LITERATURE 

Roijkkt a. j\rTN0, M.D., Wilmington, Dkl. ; Victor H. ]\Iino, M.I)., Evansvillk, 
Ind.; and Robert G. Livingstonk, i\r.D., Boston, ^Iass. 

(From 1lic Froicsinnt Dcacoiicss TJosinlol, Evansville, Ind.) 

P RIMARY melaiioBia ol’ tlie vagina, known more commonly as ni el a nosarcoma, 
is an ominous, extremely rare disease. Our appai'enlly successful treatment 
. of a patient thus afflicted now encourages the following report. 

Case Report. — l\rrs. K. P., a wliitc Aiuericini housowiJ’c iio\v 2S years oicl, was first seen 
as, a private iiaticnt in Ma}’, 3044. Slie had jfotie.ed a persisiont yellow vaginal discharge, 
occasionally streaked with hlood, during the preceding len-inoni.h period. She had also experi- 
enced pain in the vagina during coitus, and she had found occasion to attribute some degree 
of blood loss directly to this act. 

No previous medical attention had been sought, because of this conufiaint. 

The reviews of the family history and of the past medical record yielded no contributory 
information. The only pregimncy resulted in the sjrontaneous delivery at term, twenty-eight 
months prior to the onset of the pre.scnt illno.ss, of a normal, living male infant which had 
presented by frank breech. The menstrual history otherwise was normal. 

InHial Physical Examination. — No general evidence of abnormality was discovered at the 
initial physical examination. About 1.5 cm. within the vaginal introitus, on the midpart of 
the left lateral wall, was a rounded, flat, nonpigmenled tumor about 2 cm. in diameter. A 
superficial area of ulceration, about 1.5 cm. across, occuiried the central portion of its surface. 
The tumor seemed to be restricted to the mucous membrane layer, and gentle palpation of its 
edge, which elicited complaints of severe pain, readily displaced its ba.se over the underlying 
tissues. No other evidence of pelvic abnormality could be found, and efforts to identify the 
inguinal lymph nodes by palpation were entirely unsuccessful. 

Initial Surgical Treatment. — Immediate surgical excision was advised. On July 31, 1944, 
excision of the tumor was performed, the marginal .surrounding tissue and aii adjacent portion 
of the minor labium being included with the operative specimen. The routine histopathologic 
report read, “Growth from the vagina: Sections show a gland structure and old process of 
repair.”' Later discussion with the pathologist led to the verbally exiU'essed opinion that the 
tumor was benign. The wound healed uneventfully, and the patient returned home on the 
seventh postoperative day. 

Later Physical Examinations. — ^Further examinations were performed at two-month 
intervals thereafter, and for nearly sixteen months no symptoms were reported and no abnor- 
malities Avere found. In November, 1946, a recurrence was discovered about 1 cm. within the 
vaginal introitus, just anterior to the operative scar. This tumor rvas also flat and rounded, 
measuring about 1.5 cm. in diameter and about 0.5 cm. in thickness, but on the central i^ortion 
of its surface was a light bluish area of discoloration about 0.5 cm. aci’oss. There was no 
CA'ident extension beyond the limits of the immediately adjacent mucous membrane. A pain- 
staking examination of the pelvic organs disclosed no further abnormality. 

A careful general examination aa-hs accordingly performed. The patient Avas a aa-oH- 
developed, Avell-nourished AA'hito Avonian, 26 years old. Tlie temperature Avas 98. S degrees F. ; 
pulse 76; respiratory rate 20; blood pressure 130/80; height 5' 6"; and A\-eight 115 iioutids. 
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-Photomicrograph of a portion of the tumor, showing typical spindle-shaped cells, 
dark-stained nuclei, and pigment granules (X400). 



■Photomicrograph of a portion of the tumor, showing details of the tumor cells and 
the predominantly intracellular disposition of the pigment granules (X800). 
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repve.seiited l)y the patients in this group Avas found to lie between extreme.s 
of 22 and 68 years. Of 9 patients Avho were married, 3 had been Jiulliparous, 
2 had achnoAvledged 4 spontaneous abortions, and 7 had borne a known total 
of 27 living children. Mention of the previous occurrence of menopausal 
.sym]4tom.s, an average of 10.9 years prior to the onset of the disease con.sidered 
here, Avas recorded in 4 cases, but, judging from the ages given for the entire 
group of patients, the j^resence of such sj^mptoms had presumably been noted 
in some antecedent period in 7 of the 13 cases. A in-e-existing leucorrhea, of 
unknoAvn significance, Avas admitted by 1 patient. 

Melanomas Avhich arise pi'imarily in the A^agina aVe a])parently identical 
in structui'e Avith those AA^hich take their origin from other tissues. 9’heir a])- 
pearance hi.stopathologically is likeAAUse Amried, though a preponderance of 
pigment-bearing cellular components is almo.st inA'ariabl3" noted. FolloAving 
the choice of terms previously adopted by Adaii- and curi-ently in common 
usage at the Memorial Hospital in Ncaa' York, further reference to these tumors 
by an 3 >- othei- designation seems to be unnece.ssai-y. 

The signs and sjnnptoms of the presence of melanomas of the A’agina haA'e 
been eommonlj’- reported for the great Aairiety of ncAv groAAdhs AAdiich develop 
in this site. Bleeding evident as “spotting” or as “staining” frequently oc- 
curs, and diseoA’^er}’’ of the tumor at an earl 3 >- date often infiuences the patient 
to seek medical attention. Other symptoms may include Amgue abdominal 
distress, leucorrhea or an increase in a pre-existent like discharge, pain or 
SAvelling in the groins, or I'ccently occurring dj^spareunia. In 10 cases AV'ith 
histoiles AA'hieh Avere cited in detail, it Avas found that 4 patients had told of 
bleeding, 2 patients had made complaint of .some abdominal discomfort, and 4 
patients had learned of the prc.sence of the tumor through palpation, AA'hile single 
mention of such .symptoms as persistent leucorrhea, recurrent A-aginal di.scharge, 
SAvelling of the groins, painful coitus, dA'.suria evidenced as burning at the time 
of urination, and the feeling of a lack of perineal .support Avas recorded also for 
the patients of this group. An aA'erage period of three and tAA-o-tenths months 
had elapsed betAA'een the time of on.set and that of reque.stcd medical attention, 
and no knoAvn .sjTuptoms in this series had admittedlj’- persisted longer than a 
pei'iod of ten months. An as^'inptomatic tumor, in 1 of the 8 remaining patients, 
Avas discovei’ed at the first examination after childbirth. 

The point of origin of this disea.se in all but 2 of 13 cases had been clearl.v 
situated Avithin the loAA'er third of the Amgina. .Single tumors Avere described on 
the anterior AA-all in 4 cases, on the anterolateral AAmll in 1 case, on the posterior 
AA'all in 3 eases, and on the lateral AAmll in 2 cases, AA’hile in 1 case several aieas 
of involvement AA'cre discovered on both the loAver anterior and loAA’er posterior 
AA’alls. In the 2 remaining cases, shoAA’ing OAudence of primary abnormality in 
other parts of the vagina, accounts had been given of multiple, diffusel.v scat- 
tered, papillarv outgroAvths in one instance and of extensive, sloughing disease 
of the A-aults and of the cei’A’ix in the other. .Single tumors mea.suring 2 to 4 cm. 


in diameter AA’ere reported in 2 cases, AA’hile the sites affected iii 4 other cases AA^ere 
le.ss accurately obseiwed to have the size of a small nut, a hen’s egg, or a coin 
as large as our half dollar. Repre.sented also in this group of 33 cases aa’Cic 5 
nodular or definitely papillarv tumors, 4 shaj ply defined areas of i)laque-.sliapefl 
neoplastic groAA’th, and 6 instances of secondary ulceration of the tumor surface. 
In one case, an evident thrombosis of the A'eins Avithin the groin Avas later shoAvn 
to have concealed an area of inoperable di.scase, but, in the other cases, no initial 
finding indicative of extravaginal extension of the tumor Avas reported. 

^felanomas in this .site achieve a Avidc.spi-ead distribution, once they have 
surmounted the vaginal barriei-s to their progre.ss. Lymph drainage from most 
of the upper half of the vagina, as de.scribed by RouAuere, is conducted chiefly 
to the h*mph nodes of the external iliac vessel groups, thougli occasionally this 
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were observed. There ^Yas also some edema of the right lower leg and thigh which the patient 
said subsided over night. A detailed physical examination then disclosed no evidence of 
metastatic or residual melanoma. Permission to engage again in sexual intercourse was given, 
and, though the advisability of abdominal delivery in the event of pregnancy was stressed, 
future childbearing was strongly discouraged. 

' The patient is still free of the disease, eighteen months after the extensive operation and 
almost five years after the onset of symptoms. She experiences a normal climax during 
coitus, and she has fully returned to her normal active life. 

Discussion 

Little first-liand information about tbe course of this disease is at present 
known to have been published. Veit (1897) made note of 47 previously reported 
cases, 17 in children and 30 in adults, but he regarded the account which Parona 
(1887) had presented as the sole authentic record of the occurrence of this tumor. 
Subsequent announcement of a number of unchallenged, variously supported 
cases then was made by Matthews (1897-1898), Boldt (1906), Eggel (1906), 
Hinselmann (1908), Graefe (1912), Stefani (1923), Mulzer (1927), Smith and 
Leech (1928), Meigs (1934), Traina Rao (1934), Tseherne- (1937), and Bromberg 
and Brzezinski (1944), but, judging from the current lack of interest in this sub- 
ject, little more than passing notice was apparently attracted by this group of 
presentations. Perzik, in.his review of the records of 862 patients "with melanoma 
treated at the Memorial Hospital in New York, has discovered 2 undoubted 
instances of primary vaginal involvement, while Taylor and Tuttle (1944) pre- 
viously described a ease in which they concluded that the point of origin of 
the disease had been in the cervix or in the vault of the vagina. Adding these 
presumptive cases to the one reported here, melanomas of this sort have now 
been met with in a total of 18 patients. 

The source of this disease within the primary areas of its occurrence has 
remained a doubtful matter. From the various explanations which have been 
most widely held, Ewing lias selected five of the most likely parent struc- 
tures: (1) mesoblastic chromatophores, (2) epithelial cells and epithelial 
chromatophores, (3) nevus cells within the skin and mesoblastic chromato- 
phores within the choroid, (4) endothelial cells of nerve trunks or of blood 
and lymiohatie vessels, and (5) chromatophores, tactile corpuscles, or nerve 
cells forming the end-organs- of the cutaneous sensory nerves. In accounting 
for the neoplastic transformation which ensues, he has further implicated a 
variety of exciting, contributory, or predisposing etiologic factors, possibly 
incited by chronically repeated trauma and probably directly influenced by 
the sympathetic nervous system, and he has also postulated a delicately ad- 
justed^ balance between the rates of melanin production and of cellular pro- 
liferation. Areas of pigmentation in the walls of the vagina, even in the lower 
third, are apparently not normally encountered (Smith), and sensory end- 
organs, such as the testicle corpuscle Meissner has described, are similarly lack- 
ing in this site (Cowdry). To our knoAvledge, the more common, innocent pig- 
mented tumors, represented by the neuronevi, have likewise not been found in 
the vagina, and, in our opinion, the most likely sources of the melanomas here 
considered lie in embryologically misplaced chromatophores of epithelial or meso- 
blastic origin or in the endothelial cells of the superflcial nerve or vessel trunks. 
The possibility of nerve involvement may be clinically suggested when the pri- 
mary tumors are discovered to be painful. In opposition to such views, Novak 
had contended earlier that melanomas of the vagina are always secondary tumors. 

Careful study of the records of the 18 cases now collected has not impli- 
cated any obvious etiologic factor. The average age of 13 patients, 8 of whom 
were 40 years of age or older, was noted to be 42.4 years, and the age range 



334 


MINO, MINO, AND LIVINGSTONE 


Arn. J. Ob«t. & Gyncc. 
August, 19-) 8 


Summary 

A case of primary melanoma of the vagina is reported in detail. An ap- 
parent cure of the disease has been obtained eighteen months after treatment by 
excision, vulvectomy, and radical dissection of both groins. 

A group of 17 previously recorded eases is also reviewed, and an account 
of the development and course of the disease is briefly given. 
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pathway is interrupted near the ureteral crossing by a solitaiy node or otherwise 
diverted to nodes in the obturator fossa or to lymph nodes of the middle retro- 
peritoneal series. Drainage from the lower boundary of this area and from the 
major portion of the other half of the vagina is transported mainly to the lymph 
nodes of both iliac vessel groups, though by anomalous connections in the smaller 
tributaries some part frequently is roiited to certain nodes of the broad ligament 
or to the lateral sacral or the promontory regions, after release from the nodules 
in the rectovaginal septum. Collecting channels near the cervix may join with 
vessels from this structure, then pass directly to the pararectal lymph nodes or 
to, nodes of the lateral vesical and retropubic chains, while similar instances of 
union of the branches of the vulvar and inferior vaginal networks may provide 
a devious pathway to the inguinal l^rniph nodes. jMetastatic implants in these 
areas, also in the viscera, were discovered in 9 patients known to have died of 
the disease. 

A most important measure to support the diagnosis of this vaginal disease 
is the painstaldng exclusion of all possible primary foci in the other body tissues. 
Pigmentation may be absent, as in the initial tumor in the case reported here, 
or, unless its presence has attracted more than casual attention, it may, as Horn 
has indicated in his careful presentation of the findings after hemorrhage in a 
sarcoma of the vagina, be erroneously interpreted as the melanin of melanoma. 
Biopsy for diagnostic study, as Adair and others have in general advised, is best 
accomplished by excision of the primary area of disease. 

Surgical excision is also the means of treatment which has found widest 
support (Broders and MaeCarty, Adair, Daland and Holmes, Pack and Living- 
ston, de Cholnolcjq Driver and MacVicar, Perzik) . The obvious step in its pei*- 
formance which affords the greatest promise of control of the disease is the ac- 
companying extirpation of the regional foci of Ijmiph drainage (Pack, Schar- 
nagel, and Morfit). This objective is attained in vaginal tumors of this sort by 
combining the excision of the primary area of disease with the procedures of 
vulvectomy and radical dissection of both groins. The immediate outcome in 
these measures, as in comparable procedures under any circumstance, depends 
primarily upon the operative technique and the supportive aftercare with which 
their appplication is attended. The likelihood of complications incident to such 
dissection is no excuse for other treatment in the absence of kno'wn spread or 
coexistent grave disease. 

The results which have attended treatment of tlie melanomas by means of 
radium or roentgen-ray irradiation scarcely justify delilmrate reliance on these 
measures whenever the vagina is primarily involved. 

The tjqje of treatment utilized in previous instances of this disease has ])een 
cited in the records of 12 of 17 collected cases. Simple excision of the tumor was 
described in 6 cases, in 5 of which the ultimate results were also noted. Uncon- 
trollable recurrence, followed by a rapid spread, killed 4 patients less than twelve 
months after treatment had been given, Avhile arrest of the disease, occurring in 
1 patient, persisted for a period of four yeai-s, then was variously prolonged by 
.subsequent excisions until the patient finally died of generalized dissemination 
fifteen yeai*s after the onset. A more extensive surgical procedure, attempted in 
another patient, was limited, because of the. discovery of advanced disease at 
operation, to the pei’formance of vulvectomy and incomplete dissection of one 
groin, then was followed twelve days later by a massive pulmonary embolus and 
death. Roentgen-ray irradiation, chosen as the means of treatment in a patient 
])hysically unable to withstand an operation, failed to prevent a fatal outcome 
eighteen months after the onset, while its administration to anotlicr patient, as a 
mcasui’e supplementing a previous resection of the vaginal area of disease, led 
to unlcnovm results. Radium was said to have been used without succe.ss in the 
3 remaining patients. 
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slides were smeared with secretion from the vaginal vault. These preparations 
were stained vdtli liematoxylin and cosin, this stain being a personal preference 
and not regarded as 'having superior attributes to other stains that have been 
recommended. The chief virtue of the liematoxylin and eosin stain is its technical 
simplicity. 

Before giving the results of the various smear examinations, it would be 
worth while to review briefly some of the clinical features exhibited by this 
group of eighteen intraepithelial epidermoid carcinomas. Twelve of the eighteen 
cases were entirely free from gjmeeologic symptoms. Of those six patients 
having symptoms referable to the uterus, one complained only of slightly ex- 
cessive yellowish vaginal discharge. The remaining five eases complained of 
vaginal bleeding, which in no case was exce.s,sive or continuous, and usually it 
had been present for only a few days or weeks. In one case, the vaginal bleeding 
was thought to be postabortional, which indeed it may well have been. In another 
case, the bleeding was explained after operation as being due to a submucous 
fibroid. In the remaining sjTnptomatic cases, there were chronic cendcitis and 
erosion which would perhaps be a better explanation for the bleeding than the 
presence of the intraepithelial carcinoma. There was certainly very little found 
on pelvic examination to excite the suspicion of the presence of carcinoma. In 
sixteen of the eighteen cases, the term carcinoma does not appear in the ex- 
aminer’s notes. One case was diagnosed as early carcinoma of the cervix and in 
a second case, the diagnoses included chronic cervicitis, leueoplakia, and pos- 
sible carcinoma. In a considerable number of the cases, the eervdx was described 
as essentially clean or .showing very .slight erosion. Extensive erosion, chronic 
cervicitis, ulceration and laceration appeared commonly as ob.iective findings. 
This brief summary'' is given in order to emphasize the early clinical .stage of 
these cases of carcinoma of the cervix. 

Perhaps objection might be raised to the reporting of .smear diagnosis in 
intraepithelial carcinomas if the onlj’’ control as to .stage rested on a po.sitive 
biopsy. Positive biopsies were, of course, made in all eases. We have, how- 
ever, examined either the hy.sterectomy' or trachelectomy .specimen from fifteen 
of the eighteen cases. Each surgical .specimen has been studied by prearranged 
plan which -will not be fully detailed in this report. It seems necessary, how- 
ever. to say that the entire cervix has been embedded and each block of tissue 
studied according to a labeled diagram. In none of the fifteen cases so studied 
has the presence of infiltration been discovered. The re.sults of study of the 
.surgical .specimens .should te.stify to the stage of disease claimed herein, even 
though it mu.st be admitted that one or more of the three cases not .studied in 
this manner might not have been true examples of intraepithelial carcinoma, 
had the complete cervix been embedded. 

Results of the Smear Examinations 

The findings recorded below are based on the initial smears taken in each 
case. In fourteen of the eighteen ease.s, the .smears taken directly from the eenn'x 
gave unequivocal cjdologic evidence of the presence of carcinoma. In nine of the 
eases, smears of the vaginal secretion were unequivocally po.sitive and in nine 
eases there was a negative result Avhen diagnosis was based on vault smears alone. 

The above results are not nece.ssai’ily conclusive as regards the superiority 
of direct smears of the cemux versus .smears of the vault secretion. They do 
sugge.st, however, that if a high percenfage of positive results is to be secured 
from as\Tnptomatic cases of carcinoma of the cervix, it is desirable to examine 
smears from both sources. Even in those cases where positive diagnoses, were 
made from both the cemneal and the vault material, it was noteworthy that tlic 
quantity of caneer cells present and, hence, the ease of diagnosis, were mucli 
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I T IS readily apparent that, in recent years, more and more attention has been 
directed to the diagnosis of uterine cancer bj^ the smear method. Preeminent 
in this field of diagnosis is the work of Papanicolaou, who not only pioneered, 
but also developed and refined the method. Tiie accuracy and reliability of 
smear diagnosis in his hands are well recorded.^- - That skill in this form of 
cjdologic diagnosis can be acquired by others has been amply demonstrated.®'® 
It has been a unifonn experience that corpus carcinoma offers more difficulties 
in diagnosis than does carcinoma of the cervix. 

We are not familiar with anj’- published work which deals specifically with 
smear diagnosis of very early or noninfiltrating carcinomas of the cervix. And 
3"et, the ultimate usefulness of the smear method may rest in its detection of 
these early cervical cancers. The ability to sliow a figure of nearly 100 per cent 
accuracy in positive diagnoses of infiltrating carcinomas of tlie cervix does not 
provide definite information as to the reliability of the method in the detection of 
noninfiltrating carcinomas. One feels reasonably assured that, in the various 
series of eases reported, the vast majority of these carcinomas of the cervix 
would have been, or had already been, detected through the ordinaiy means of 
biopsy. It is not a present piu'pose to debate biopsy vo’sus smear diagnosis. 
Certainly, for an indeterminate period, the chief reliance in most clinics must 
be placed on biopsy. From past experience, it is assured that biopsy udll disclose 
certain tumoi's which will not be diagnosable on an initial smear examination, 
and it must be appreciated that the reverse may be true. The problem remain- 
ing is to ascertain whether or not smear diagnosis is a useful supplementary tool 
in disclosing the presence of a clinicallj^^ unsuspected carcinoma of the cervix. 

Present Study 

For about two and one-half years, smears have been collected from ea-ses 
of intraepitlielial epidermoid carcinoma of the cervix. Other terms employed 
for this lesion include carcinoma in situ, noninfiltrating carcinoma, incipient 
carcinoma, or preinvasive 'carcinoma. All of these terms have preciselj^ the same 
significance and should not be a source of terminologic dispute. The cases to be 
reported have come from two sources, the Strang Prevention Clinic and the 
Gynecologic Service of the Memorial Ho.spital. 

Due to the fact that intraepithelial carcinomas may be extremely limited in 
extent, it seemed reasonable to speculate that correspondingly few cancer cells 
might appear in the vaginal secretion.^ In the hope of partially offsetting this 
possibility, it was deleiTnined to tiy to increase the total take of cells by secur- 
ing smeai’s directly from the cervix itself. This was done by .swabbing the ceiwix 
with- a cotton-tipped applicator and then .smearing the material .secured on 
a glass slide. In all cases reported here, two slides were prepared from the ma- 
terial obtained directly from the cervix and for purposes of comparison, two 
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measure. At the pi’esent time, we are not familiar with any comprehensive study 
which supplies a lucid answer to this problem. Actually, the use of the smear 
methods under discussion occupies precisely the same position in detection 
clinics as it does in a program of screening population groups as a public health 
measure. The writers do not have any concrete information to present and yet 
it may not be amiss to point to some of the practical obstacles that such a pro- 
gram must meet. What is the incidence of carcinoma of the cervix in the female 
population at large over the age of 35 years? Two sources of aid were enli.sted 
in order to secure a working figure for this question. Dr. Morton L. Levin, of the 
New York State Division of Cancer Control, and Mrs. Ruth Salt of the Depart- 
ment of Statistics, Memorial Hospital, independently estimated that in the fe- 
male population at large one would expect approximately one case of carcinoma 
of the eemux per fifteen hundred women over the age of 35. Using this figure 
as a working basis and acknowledging that not all of these eases would be of 
an asymptomatic t 5 '’pe, one is left with something to ponder. In order to detect 
one case of careiiioma of the cervix, it will theoretically be necessary to make 
fifteen hundred, smear examinations. Certainly no fewer than two .slides per 
case should be examined. Hence three thousand .smeared slides must be studied 
and one could scarcely allow less than ten minutes per .slide for the microscopic 
examination. Be well assured that it is the negative .slide that consumes the ex- 
aminer’s time. On the basis of the preceding figures, it would require five 
hundred hours of microscopy to detect one cai’cinoma of the cervix from the 
general population of women 35 years of age and over. Furthermore, one over- 
sight theoretically means that five hundred hours at the microscope have been 
wasted. If the proposition is offered to pathologists in these terms, many would 
quite justifiably resist the procedure. A pathologist would have to consent to the 
giving up of appi’oximately 20 per cent of a normal working year of 300 eight- 
hour working days. The practical figure of economics is bound to enter the scene. 
The time of the pathologist is not all that is expended, inasmuch as a significant 
amount of the clinician’s- time and that of other medical attendants must be 
spent and the technical preparation of the material for study has to be con- 
sidered. If onfy a I’ough estimate of cost is made, one must theoidze that it 
will cost several thousand dollars per case of carcinoma of the cervix discovered, 
when dealing with the female population at large over the age of 35. If an in- 
quirer would a.sk directly the pathologist and other participants if they are awII- 
ing to devote so large a portion of time to the investigation of sterile material, 
it is likely that he would receive many refusals. Perhaps it would be better to 
skirt the difficult issues as just outlined and make an effort at solution by pro- 
po.sing an alternate pos.sibility. AVould it be po.ssible to transfer from the rela- 
tively .small numerical body of paihologi.sts tlie chief burden of time-consump- 
tion? Would the smear method of diagno.sis be more feasible if talented tech- 
nical personnel could bo t7-ained to .screen negative material in an efficient and 
reliable manner? This pi-oposal is by no means oi-iginal with the authors, since 
it has come from various sources and we have heai-d many conversations among 
colleagues as to the practicality of this plan. At the pre.sent time, it is prob- 
ably premature to undertake a final determination of certain asiicets in the pi'c- 


Volume S6 
Number 2 


SMEAE DIAGNOSIS OF CAECINOMA OF CERVIX 


337 


greater in the slides prepared from material secured directly from the cervix. 
There was one exception to this general rule. In none of the cases studied in 
this series was the vault material positive when that from the cervix was neg- 
ative. We have studied a considerable number of simultaneously taken direct 
cervical and vault smear from cases of fully developed infiltrating epidermoid 
carcinoma. Whereas, in this material the direct cervical smears contained more 
copious numbers of cancer cells as compared udth the vault material, the source 
from which the material was taken Avas of minimal importance inasmuch as the 
cancer cells Avere so numerous that diagnosis Avas easy enough, regardless of 
Avhether one examined cervical or vault material. Positive results might be 
further increased in very early cases if one could routinely examine not only 
direct cervical and vault smears, but also smears taken from the endocervical 
canal. The ability to secure this latter source of material, hoAvever, is dependent 
upon a suitable anatomical presentation. If an obserA’-er is unaccustomed to the 
examination of smears made directly from the cerAux or endocervix, it is neces- 
sary to caution that the cytology differs someAAdiat from the conventional vault 
smears, since there is a smaller percentage of squamous cells. One also finds an 
appreciable number of cylindrical cells as Avell as cells in varjdng stages of 
squamous metaplasia. These latter cells need not serve as a source of confusion 
if one adlieres rigidlj’- to- the c^dologic traits of cancer cells, details of Avhieh 
need not be repeated here, having been amply described in a considerable litera- 
ture. To sum up, it is recommended that efforts be made to secure as large a 
number of cancer cells as possible in smears taken for the purpose of the diag- 
nosis of early carcinoma of the cervix. Naturally, considerable individual varia- 
tion in skill of interpretation Avill exist, and any means that can be added to 
increase ease of diagnosis should be of distinct value. 

Comment 

With increasing interest in the establishment of tumor clinics, variously 
described as prevention or detection clinics, it is becoming more tlian ever neces- 
sary to study and to evaluate any method that may be of aid in the diagnosis of 
cancer in its early stages. It goes without saying that the detection of cancer 
in such clinics must concern itself principally Avith the recognition of malignant 
lesions prior to the onset of symptoms, since it must be presumed that the proper 
function of these clinics is the examination of sjuiiptom-free applicants. The 
major forms of cancer that are readily detectable in an early stage are not very 
numerous, but among them carcinoma of the cervix occupies one of the chief 
positions. One of the outstanding attributes of carcinoma of the cervix is its 
unique diagnosability if clinical alertness is combined Avith proper cytologic 
and biopsy methods. One could, indeed, submit a brief to the effect that prac- 
tically every ease of carcinoma of the cervix could be detected at a stage when 
the disease actually did not constitute a threat to life. Specifically, carcinoma 
of the cervix in almost every ease should be recognizable prior to the stage of 
infiltration. This recognition, it must be borne in mind, aaoU not be a visual one 
nor Avill it depend upon any other type of strictly clinical examination. It means 
the almost universal application of cytologic study by either or both the smear 
methods and biopsy. 

Already one has heard the question raised as to AAdiether or not smear 
methods in the diagnosis of carcinoma of the cervix could be profitablj’- applied 
to the screening of the female population at large as a public health detection 
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W HETHER the woman who has been treated with penicillin for .syphilis 
should be retreated when she becomes pregnant depends upon the demon- 
stration that penicillin alone or in combination vith other drugs will completely 
cure syphilis in the sense of eradicating the disease from the body. Since the 
majority of syphilitic pregnant women have a latent or late infection, this prob- 
lem must be studied not only for symptomatic early sjqihilis but for the other 
stages of the disease as well. Reports to date largely concern penicillin therapy 
of primarj’- or secondarj’- syphilis in the pregnant woman. An answer to this 
question using one type of treatment or during one stage of the disease will not 
necessarity be applicable to other situations. While it is well loioum that the 
likelihood of giving birth to a diseased child when the pregnant .syphilitic woman 
remains untreated diminishes with the duration of her infection and ■with the 
amount of antecedent therapy, an infected fetus may result as long as Spiro- 
cliaeia pallida remains active in her body. It is for this reason that a study of 
the ability of the woman who has had syphilis to give birth to healthy children 
in pregnancies following the completion of treatment is one of the best tests of 
cure of syphilis we have and one of the most valuable methods of evaluating the 
effectiveness of any new type of therapy for this disease. Nonetheless, as pre- 
ventative treatment of the sjqihilitic pregnant woman during pregnancy has 
improved gradually until under ideal circumstances it approaches almost 100 
per cent satisfactory' results, so, with the use of penicillin, has the ri.sk of specific 
treatment to the expectant mother diminished almost to the vanishing point.^’ 

The dictum “if in doubt, treat” has become even sounder advice with the passage 
of time and a more and more firmly established practice. 

•Assisted by the Squibb Fellowship In Chemotherapeutic Research. 
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ceding discussion. With many participants already active in the field, it seems 
prudent to await more direct testimony from reliable sources as experience is de- 
veloped. 

If smear diagnosis of uterine cancer is undertaken on a wide scale through- 
out the nation, ol)viously much of its fate will depend upon the various skills 
developed. Acuteness in cytologic diagnosis is not su]).iect to easy standardiza- 
tion. Promotion of the use of the smear method is apt to originate from persons 
who are not going to do tlie actual work. These people are not characteristically 
patient and do not uniformly realize that time, material, and experience are re- 
quired by the cytologist before he is competent to express reliable opinions. The 
quicker a laboi-atory is rushed into diagnostic work 'of this soi-t, the quickei- 
will damaging reports be forthcoming. Multiple training centers having skilled 
personnel and concentrations of material maj’-well plaj’- a useful role in estab- 
lishing the future position of this form of laboratory .diagnosis. In a certain 
measure, individuals, institutions, and public health agencies will have to shape 
their own destinies according to the means at their disposal and according to 
the pei’sonnel that can be activated in the propagation of the method. Certain 
of the objections that have been and Avill be raised against smear diagnosis are 
traced to the reporting of false postiins. The frequency of “false positive re- 
ports will unquestionably vary from laboratory to laboratory. If these become 
very numerous, enthusiasm will be dulled and distrust Avill be cultivated. With 
proper mastery of the smear technique, false positives should constitute an ex- 
tremely small percentage of reports. On thoughtful analysis, a false positive 
smear report should never lead to a surgical or radiotherapeutic disaster. In 
order to insure protection of all interests, a uniform rule could be adopted that a 
positive smear report for the presence of uterine cancer constitutes nothing more 
than an obligatory invitation to secure a positive biopsy or curettage before any 
major surgical or radiotherapeutic measures are in.stituted. If initial efforts 
at biopsj’- are negative, periodic follow-up smears at close intervals should be 
recommended. Certainly, it must be a rare utei’ine carcinoma that progresses 
to the stage of being a major threat to life when these procedures yield repeatedly 
negative results. 
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clear the body of the mother of Hpirocluieia 'pallida, not the serologic response 
per se, is of first importance. 

Using penicillin, either alone or in combination with other drugs, we prob- 
ably have a better chance of freeing the body of Spirocliaeta pallida than ever 
before. With tlie evaluation of the results of this tj^pe of treatment, we may be 
able to say for the first time that it is unnecessary to retreat the syphilitic woman 
in subsequent pregnancies. Until a .substantial series of eases has been collected, 
however, no such statement can be made. In order to obtain at least a partial 
answer to this que.stion, we have refrained, under the following circumstanee.s, 
from treating the pregnant woman avIio had previously received penicillin for 
syphilis : 

1. The woman was treated for symptomatic early syphilis andluid a normal 
clinical and serologic response. By this we Avould consider that the le.sions healed 
and did not recur; that the blood serologic reaction became negative and re- 
mained so, or that, using quantitative titered tests, it was progre.ssing normally 
toward negativitj^; that the .spinal fluid examination was negative. 

2. The xvoman was treated for latent syphilis, showed no evidence of pro- 
gression of her disease, maintained a negative .spinal fluid, and became seronega- 
tive or retained, quantitative tests being perfoi-med in the same laboratorj', a 
sustained constant titer of syphilis reagin, minor day-to-day fluctuations being 
considered unimportant. 

3. The woman was treated for symptomatic late syphilis and sustained a 
normal response, depending upon the type of disease present. 


Material 


Our personal observation of .syphilitic women not retreated during their 
pregnancy consists of 65 patients, 52t of whom have come to term. The re- 
maining 13 are still in the antepartum period, at the time of this report. Of 
the women who have delivered, 48 are Negro and 4 arc white. Twentj" of the 
women were treated with penicillin for syphilis during a preceding pregnancy, 
not divring the pregnancy considered in this analysis. Thirty-two of the 
women had been treated for sjqihilis prior to conception, this being the fir.st 
pregnancy since penicillin therapy was given. For stage of disease at time 
treatment was given and outcome of pregnancy see Table I. 

The mothers had received various types of preconceptional penicillin 
therapy within certain limitations. Twenty-.six of the mothei’s had i-eceivcd 
1.2 million Oxford Units total do.se of penicillin, eighteen had j-eeeived 2.4 
million units, eight had received greater amounts than this. Treatment had 


•In addition to the .sj-philologic and pediatric care of the patient.s a.s indic.'ited in the 
authorsliip, the Departments of Gynecolog>' and Obistetric-s of the Ho.^pita! of the University 
of Pennsylvania and the Philadelphia General Hospital performed the antepartum and post- 
partum general ob.stctric care of the mother.s; roentgenogram.s of the long bone.s ivere per- 
formed as neces.sarv by the Departments of Radiology of the Uvo ho-spitahs and quantitative 
titered blood serologic tests were carried out by Mr.s. Verna :Mayer .Stein in the taboraton' 
of the Svphilis Clinic, Univer.sitv Ho.spltal and in the Division of I..aboratorieH, Philadelphia 
General Ho.spital, under the supervision of Dr. S. Brandt Rose. Mi.s.s Emily Stannard, .Senior 
Stati-stical Clerk of the Institute, assisted in the compilation of the statistical data, and at- 
tendance follow-up wa.s performed by the public health nursing staff of the Institute under 
tlie direction of Jane Barbara Taylor, R.X. 
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The biggest problem iinderlying the consideration of retreatment in each 
subsequent pregnancy of the woman who has had syphilis is in establishing the 
criteria of cure. In the individual ease, this cannot always be based upon 
clinical or serologic response, or upon the duration of the disease at the time 
pregnancy occurs, even though these are the principal measuring sticks avail- 
able to us. If the amount and type of treatment prior to pregnancy are used as 
our criteria, then prolonged obseiwation, in the magnitude of twenty years, to 
carry the woman through her childbearing age, is necessary before one can say 
with certainty that the new type of treatment under consideration results in a 
given percentage of healthy children and a probable percentage of failures. Not 
until a treatment for syphilis is developed, which, when carried out, will result 
in cures approaching one hundred per cent in the nonpregnant eases, can the 
question of retreatment in subsequent pregnancy be discarded, provided, in ad- 
dition, of course, reinfection has not occurred prior to conception or even during 
the eai’ly months of the succeeding pregnancy. 

In view of the fact that, vdth the relatively recent introduction of penicillin, 
we ai’e still basing our conclusions as to its value in the treatment of syphilis on 
immediate clinical and serologic response rather than on prolonged observation, 
it might l)e well to consider some of the reasoning which made previous writers 
so conservative in their recommendations concerning the retreatment of the 
syphilitic woman during pregnancy. It has been possible, since the first avail- 
able data, involviiig various types of preconceptional antisyphilitic therapy, to 
find selected eases in which the previous treatment had been apparently adequate 
to prevent infection of the fetus without retreatment during the mother’s preg- 
nancy. 

In the arsphenamine-bismuth era, the combined reports of- Birnbaum,^ Cole 
and the cooperative clinical groiip,'^ MelCelvey and Turner® and EattneN contain 
more than 150 cases of .syphilitic women who have gone through their preg- 
nancies untreated and have given birth to healthy children as a result of ade- 
quate preconceptional therapy. Moreover, in these selected groups, not a single 
syphilitic infant resulted when treatment was withheld in .subsequent preg- 
nancies. Even in the face of such data, however, we find that when we are 
forced to base the management of the individual case on the usual criteria, 
namely, a clinical and serologic evaluation, the decision may not always be easy. 
Thus, in the 1934 cooperative Clinical group study “Syphilis in Pregnancy” 
(Cole as spokesman®), it was found that “of 107 mothers who had been sero- 
logically negative for at least one year before delivery, in three instances a syph- 
ilitic child was born, one two years after the date of infection, one four years 
after, and one five years after. In each of these cases, the mother’s Wassermann, 
following the birth of the syphilitic cliild, reversed from negative to positive.” 
Was this reactivation of the old infection or reinfection? Probably it was the 
former. They continue, “In a group of 76 of these 107 mothers, where an ap- 
parently nonsyphilitic child was born, the mother’s negative Wassermann in five 
instances reversed to positive, the time since the infection being 2 to 4 years in 
3 cases and 5 to 6 years in 2 cases.” No observation could point out more clearly 
• the lack of value of the immediate clinical response in determining the likeli- 
hood of the individual syphilitic woman’s giving birth to a healthy child or 
serve better to emphasize the fact that the ability of the treatment given to 
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therapy. Nineteen were followed for periods of from one to two years; twenty- 
five for periods of from two to three years, and one for more than three years 
(37 months). Twelve of the fifty-two mothers were still seropositive at the end 
of observation; forty were seronegative. Of the twelve seropositive eases, six 
had been treated originally for symptomatic early syphilis and had been observed 
for 345, 349, 403, 462, 696 and 753 day.s, respectively, post penicillin. 'Four of 
the cases seropositive at the end of observation had been treated originally for 
early latent sjiDhilis and had been followed for 430, 525, 634 and 845 days, re- 
spectively. The remaining two eases had been treated for sjonptomatic late 
(central nervous sj’-stem syphilis) and observed for 762 and 822 days, respec- 
tively, after initiation of therapy. 

Outcome of Pregnancy in Mothers Treated With Penicillin for 
Syphilis Prior to Conception Only 

The 52 mothers treated with penicillin for syphilis prior to pregnancy but 
not during pregnancy gave birth to 46 apparently normal healthy children, 
with three abortions, one miscarriage, one stillbirth and one neonatal death 
(a premature infant who died at the age of two days). In none of the six 
unsatisfactory pregnancies could death of the fetus be attributed definitely to 
syphilis. Between 11 and 12 per cent unsatisfactory termination of pregnancy 
is not abnormally high for the type of patient with whom we are dealing, ir- 
respective of syphilis. Five of these mothers were seronegative at the time of 
delivery but one was seropositive. The three abortions occurring in the first 
half of the pregnancy were in a period in which syphilis is seldom the cause of 
fetal death; the miscarriage was at about five months. The seropositive mother 
who was in this gi'oup had an abortion at three months, 340 days after receiv- 
ing 2.4 million Oxford Units sodium penicillin in nine days. Her quantitative 
titered blood serologic reaction, which was 128 Kline units at the time of 
delivery, became negative one month thereafter and remained so to 582 days 
post penicillin, the time of her last visit. The still birth occurred at home 772 
days after penicillin treatment and no autopsy was performed. The mother 
had had a normal response to therapy and was still clinically normal and sero- 
negative 906 days after treatment. The premature infant Avhich died as 21/2 
pounds in weight. There was no gross evidence of syphilis but no autopsy was 
performed. The mother had been treated Avith 1.2 million units total dose of 
aqueous sodium penicillin fourteen months before and is noAV seronegative and 
clinically normal Avithout additional therapy 924 days after treatment. It is 
of some interest, perhaps, that abortions, miscarriage, stillbirth, and neonatal 
death all occurred in mothers originally treated for symptomatic early syphilis. 
Since subsequent obseiwation of these mothers has indicated normal response 
to treatment in each instance and since the circumstances of delivery did not 
establish any definite indication of syphilis, we feel that this is probably an 
incidental relationship and not significant. 

Of the living infants, 45 Avere seronegatiA'e at the time of delh'ery and one 
AVas seropositive. The seropositive 'infant shoAved 1 Kahn unit only in the 
presence of a persistent high titer (128 units) in the mother. This positiA'e 
reaction in the infant became negative almo.st immediately. The infants haA'-e 
all remained normal to physical examination, serologic tests have remained 
negative, and roentgenograms of the long bones have been normal. The period 
of observation of the infant has been less than tAvo months in 20 instances, 
betAveen tAvo and six months in 6, betAveen six and tAvelve months in 8 and 
more than one year in 12. In the infants studied for less than tw'o months the 
diagnosis of normal is presumptive only, since they have not been foIIoAvcd 
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l^een given over periods of from four to twelve daj^s, for the most part from 
eight to ten days. Forty-nine liad received aqneons penicillin in dosage of 
25,000 to 40,000 units every three to fonr hours. Three had received amorphous 
calcium penicillin iai oil beeswax in total dose of 4.8 million units over a period 
of nine^ days. It was not the rule to use adjunct metal chemotherapy in these 
cases, Imt sixteen of the patients had received some arsenical or bismuth in ad- 
dition to the penicillin. There was no indication that the differences in treatment 
outlined modified the over-all results. 

Tablk I. Aav\x.ysis of Outcome of Pregnancy and of Seroeogic Status of Mother at 
Time of DEun’ERY' by Stage of the Disease at the Time of Treatment in Syphilitic 
M’’omen 'Who Received Penicillin Therapy^ Before Conception But Who Were 
Not Retreated During the Pregnancy 



1 stage of 

SYPHILIS IN the 5IOTHER I 



1 AT THE TIME OF TREATMENT | 



SY.MFTOMATIC 

LATENT 

SY’MPTOMATIC 



EARLY 

EARIA' 

LATE 


* 

NUMBER 

NUMBER 

NUMBER 

TOTAL 

1. Serologic status of mother 





at time of delivery 





a. positiA'e 

11 

4 

1 

10 

b. negative 

28 

6 

' 2 

36 

Total 

.39 

10 

3 

52 

2. Outcome of pregnancy 





a. full term alive 

33 

10 

3 

46 

b. abortion 

3 

0 

0 

3 

c. miscarriage 

1 

0 

0 

1 

d. stillbirth 

1 

0 

0 

1 

e. neonatal death 

1 

0 

0 

1 

Total 

39 

10 

3 

52 


At the time of delivery some of tlie mothers Avere seropositive, others sero- 
negative; 16 of the 52 mothers had positive blood serologic reactions Avhen their 
children were born, the remaining 36 Avere negath'e (Table I). Stage of the 
disease at the time of initial therapy made no difference to the serologic response 
in this small group : about one-third in each of the three categories listed re- 
mained seropositive. Of the patients still serojiositive at delivery, eight had had 
1.2 million nnits total dose of penicillin, fiA'^e had receiA’^ed 2.4 million units total 
do.se, and three had receiA’-ed greater than 2.4 million units. Since larger num- 
bers of AA^omen had receiA'ed the smaller dosages of penicillin as giA^en in a pre- 
ceding paragraph, there is no indication that, Avithin the limitations of this study, 
increasing the total amount. of penicillin giA^en improA’'ed the .serologic response. 

The mothers reached term at A’arying intervals after their penicillin therapy. 
ElcA^en of the mothers Avere delivered within one year after their penicillin 
treatment. Five of these were seropositive at delivery. Thirty-one gave birth 
to their children betAveen one and tAvo yehrs after treatment; ten of these Avere 
seropositive. Ten of the mothers Avere deliA’^ered more than tAvo years after their 
penicillin therapy. Only one of these Avas seropositwe. The duration of obser- 
A’^ation after treatment is accordingly a more important factor in determining 
the serologic status at the time of delivery than is either stage of disease or size 
of dose of penicillin Avithin the limitations aa'g haA*e employed. 

The average duration of folloAA’-up of the mothers after penicillin treatment 
Avas tAventy-seA’’en months. SeA’en Avere folloAved for less than one 3 ’ear. One of 
these mothers died at 360 days from causes unrelated to syphilis or penicillin 
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long enough to rule out syphilis satisfactorily. The infants who have been 
followed’ from two to six- months we believe have .had the disease reasonably 
satisfactorily excluded, and those followed for six months or more may be 
considered to be definitely normal. 

Discussion and Summary 

In a group of 52 mothers treated with penicillin for syphilis before but 
not during pregnaney, no syphilitic infants have been detected. Speiser et al.,^ 
in their recent publication, found one syphilitic infant among 84 similarly 
studied pregnancies. This analysis accordingly confirms their findings. Their 
syphilitic infant occurred when a mother who delivered nine months after 
being treated for symptomatic early syphilis was not adequately observed dur- 
ing pregnaney and was subsequently found to have an abnormal response to 
therapy. Under the ideal antepartum care which dictates monthly physical 
examination and blood serologic test for the woman once syphilitic, it is ap- 
parently safe to permit the expectant mother to go untreated during her preg- 
nancy, assuming normal response to treatment as outlined in a previous section 
of this article. Eetreatment of the syphilitic pregnant woman should be insti- 
tuted where the clinical or laboratory response is not normal, or under circum- 
stances where there is some risk of infection of the fetus and anticipated ante- 
partum care may fall below the optimum. 

We do not feel that final conclusions can be drawn from a short period of 
observation of the limited material collected from individual centers, but we 
hope that .such a report may serve as a stimulus to the collection of additional 
data from other sources which in the aggregate may give a definite and final 
answer to the question of retreating the syphilitic woman because of pregnancy, 
when she has had an acceptable course of penicillin for this disease prior to 
conception. 

Conclusions 

1. When 52 women were treated for syphilis with penicillin before but not 
during pregnancy, 46 apparently normal and no syphilitic living infants resulted. 

2. The three abortions, one miscarriage, one stillbirth, and one neonatal 
death which occurred could not be attributed to syphilis, and probably resulted 
from other causes. 

3. So far as can be told from a limited series of cases, retreatment during 
pregnancy for syphilis is unnecessary, provided the expectant mother’s response 
to previous penicillin therapy has been normal and reinfection has not occurred. 

4. Criteria are given for the selection, based upon clinical response, of pa- 
tients in whom retreatment for syphilis because of pregnancy may be unneces- 
sary, but the possible fallacy of basing judgment solely on the clinical response 
in the individual case is pointed out. The great effectiveness and relative safety 
of penicillin to prevent congenital syphilis make retreatment of the pregnant 
woman desirable if there is any doubt whatever of the effectiveness of her pre- 
vious antisyphilitic therapy. 
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Table I. Characteristics of Menstrual Cycles and of Ovulations of a Series of 
46 Women Having Conceptions Which Eesulted When Either Intercourse or 
Artificial Insemination Was Practiced on the Day of Ovulation, as 
Predicted by the Kat Test 


SERIAL 

NO. 

MENSTRUAL CYCLE 

1 OVULATION 

STUDIED 
PRIOR TO 
CONCEPTION 

AVERAGE 

LENGTH 

RANGE 

CONCEPTION 

RANGE 

POST- 

OVULATORY 

INTERVAL 

NO. 

DAYS 

DAYS 

DAY 

DAYS 

DAYS 

1 

1 

25 

23-27 

8 

— 

17 

2 

1 

25 

21-32 

9 

8-9 

16 

3 

3 

26.3 

25-28 

9 

9-11 

17.3 

4 

0 

'24.5 

24-25 

10 


14,5 

5 

1 

25.8 

25-27 

10 

10-n 

15.8 

6 

*4 

26.9 

25-31 

10 

10-12 

16.9 

7 

' 3 

24 

23-35 

11 

11-11 

13 

8 

3 

24.3 

21-27 

11 

9-11 

' 13.3 

9 

2 

25 

25-25 

11 

11-13 

14 

10^ 

2 

25.5 

25-26 

11 

11-13 

14.5 

lit 

9 

25.8 

24-28 

11 

11-15 

14.8 • 

12 

4 

26 

24-28 

■ 11 

10-12 

15 

13t 

3 

26 

24-32 

11 

11-18 , 

15 

14 

a 

26 

25-27 

11 

11-14 

15 

lot 

6 

26.3 

21-33 

11 

6-11 

15.3 

16* 

3 

27 

25-29 

11 

11-12 

16 

17t 

10 

27.2 

26-31 

11 

11-16 

16.2 

18 1 

3 

1 

28 

25-29 

11 

11-13 

17 

19 

4 

23.5 

20-25 

.12 

11-13 

11.5 

20t 

i 8 

25 

19-28 

12 

11-14 

13 

21 

! 2 

26.5 

26-27 

12 

10-14 

14.5 

22 

15 

26.0 

25-30 

12 

10-12 

14.6 

23 

4 

27 

25-29 

12 

10-14 

15 

24* 

15 

27,6 

25-32 

' 12 

10-16 

15.6 

25 

5 

28 

27-31 

12 

12-16 

16 

26 

3 

27.5 

27-29 

12 

11-17 

15.5 

27t 

12 

29.2 

27-33 

12 

12-15 

17.2 

28 

0 

32 

27-39 

12 

12-16 

20 

29 

1 

20 

24-28 

13 


13 

30* 

1 

27.4 

26-32 

13 

13-14 

14.4 

31 

2 

26.5 

25-28 

13 

10-13 

1.3.5 

32* 

4 

26.5 

26-27 

13 

12-13 

1.3.5 

33 

0 

27 

25-29 

13 

— — — — 

14 

34 

2 

27 

25-29 

13 

13-16 

14 

35 

10 

27.2 

23-30 

13 

11-18 

14,2 

36 

3 

28 

27-28 

13 

12-16 

15 

37 1 

5 

25.8 

24-30 

14 

11-16 

11.8 

38 

5 

26 

25-30 

14 

12-14 

12 

39 

11 

28.5 

25-35 

14 

11-17 

14.5 

40 

o 

30 

27-33 

15 


15 

41 


31.5 

31-32 

15 

1-1-18 

16.5 

42 

2 

29.5 

29-30 

16 

15-10 

13.5 

43* 

4 

30 

27-32 

16 

10-17 

14 

44 

1 

32 

27-39 

16 

16-16 

16 

48* 

5 

35 

.32-37 

16 

16-19 

19 

45 

o 

29.5 

27-32 

17 

17-19 

12.5 

46 

6 

29.6 

28-32 

17 

15-20 

12.6 

47 

0 

33.6 

31-40 

17 

— 

10.5 

49* 

0 

32 

30-33 

19 



13 

50* 

1 

32 

Unknotvii 

19 

— 

13 

Total 

200 


Averagc-s 

27.6 

12.7 


14.8 


* = Anonymous donors, 
t r= Homologous donors. 











THE PREDICTION OF THE DAY OF HUMAN OVULATION BY THE 
RAT TEST AS CONFIRMED BY FIFTY CONCEPTIONS- 

Edmond J. P^vrris, Ph.D., Philadelphia, Pa. 

(From The Wistar InstHvIc of Anntomy and Biology) 

R ecently the author described a method for detecting' the time of ovula- 
tion in ivomen^ and in monkeys.® In a later communication iilurphy and 
Parris® indicated the practical lvalue of the test, in a report upon ten women, 
who conceived when either intercourse or insemination was practiced on the 
day of ovulation, as determined by the test. 

The present report deals with the time in the menstrual cycle that ovula- 
tion takes ‘place. The observations were made chiefly upon women who had 
never conceived. The data upon their ovarian activity are presented. 

Material and Methods 

A series of 208 tests was made upon 46 individuals. 

The technique employed in detecting ovulation, previously described in 
detail (Parris^) , is briefly as follows : 

The occurrence of human ovulation is detected by the reaction of the im- 
mature rat’s ovaiy to the hypodermic in,iection of the urine of the patient. If 
the patient’s ovulation is not taking place, her urine has no effect upon the ovary 
of the rat. On the other hand, if ovulation is taking place, the urine injected 
into the rat produces hyperemia of the animal’s ovaries. 

Ovulation time was tested, in. the average subject, for two to three consecu- 
tive months. No attempt at conception was advised on the day of ovulation 
during the first, or control, month. This test was made in order to determine 
whether it took place; whether the acti^^ty was normal or abnormal; and if 
normal, where in the menstrual cycle it occurred. 

Intercourse was advised, or artificial insemination was performed, on the 
day of ovulation of the first month in which a normal ovulation reaction oc- 
curred, with the exception of the control month. 

Results 

The 46 patients became pregnant. Pour did so twice, giving a total of 
50 conceptions. 

Data upon the menstrual cycles which preceded the conceptions, and upon 
the dates of ovulation in the months in which conception took place, are pre- 
sented in Table I and in Pig. 1. The observations in Table I are arranged ac- 
cording to the day of conception, counting from the first day of the last menses. 

The lengths of the cycles averaged from 24 to 35 days, inclusive. Concep- 
tions (o^nilation) occurred from cycle days 8 to 19, inclusive. Sixty per cent 
of the women conceived on cycle days 11 to 13, inclusive. The interval between 
ovulation and the first day of the next menstrual cycle ranged from 12 to 20 
days, averaging 14.8 days. 

*This investigation was aided by a grant from the Samuel S. Fcls Fund. 
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Seventeen of the conceptions followed insemination. Seven of these oc- 
enrred on cycle day 11, 3 on cycle day 12, 2 on cycle day 1.3, 1 on cycle day 
14, 2 on cycle day 16, and 2 on'eycle day 19. The menstrual cycles of these 17 
women averaged' from 25.5 to 35 days' in length. The postovulatory phases 
ranged from 12 to 17 days, averaging 12.8 days. 


50 Controlled Conceptions 

WITH Average Cycles 24-35 Days 


No. OF 

Conceptions 



tom™ 8 9 10 II 12 13 14 15 16 17 18 19 


Fig. 1 — Bach square represents a conception. The square Is placed on the chart on the 
cycle day of conception. The number .within the square is the length of the average menstrual 
cycle of that individual. The square within the square indicates that this conception resulted 
from insemination. Note that conceptions occurred most frequently on cycle day 11, next most 
frequently on cycle days 12 and 13. They ranged from the eighth to the nineteenth day of 
the cycle. 


Table II shotvs the day of eoiiceptiou (ovulation) in relation to the length 
of the cycle. In general, the longer the cycle, the later was the day of concep- 
tion (ovulation). 

Fig. 2 shows graphically the day of ovulation in 208 cycles of the 46 
women. These ranged from the sixth to the twentieth' day. The largest num- 
ber, 42, took place on cycle day 12; 35 occurred on cycle days 11 and 13. Fifty- 
four per cent of the ovulations, therefore, occurred on cycle days 11 to 13, in- 
clusive. 

Fig. 3 shows the lengths of 194 cycles which were studied during the months 
before the conceptions took place. These cycles ranged in length from 20 to 
37 days, but with 62 per cent of them varjdng only from 25 to 28 days in length. 



352 


FAPvRIS 


Am. J, Obst. & Gynec. 
August, 1948 


2. The fifty conceptions folloAved either insemination or intercourse prac- 
ticed in relation to the predicted day of ovulation. 

3. The conceptions (ovulations) occurred from cycle days S to 19, in- 
clusive, with 60 per cent of them taking place on cycle days. 11 to 13, inclusive,^ 

4. The day of ovulation ranged from the sixth to the twentieth day of the 
cycle, with 54 per cent occurring on cycle days 11 to 13, inclusive. 

5. The postovulatory phase averaged 14.8 days, with a range of 11.5 to 20 
days. 


It i.9 with pleasure the author acknowledges the kindne-s.s of Dr. Douglas P. Murphy in 
making suggestions incorporated in thi.s paper. 
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Table II. The Day op Conception in Eelation to the Menstrual Cycle 


AAmRAGE LENGTH 

OF MENSTRUAL 
CYCLE 

CONCEPTIONS 

DAY OP CONCEPTION 

POST-OVULATORY 
INTERAWL RANGE 

DAYS 

NUMBER 


DAYS 

24‘ 

3 

11, 11, 12 

12-13 

25 

5 

S, 9, 10, 11, 12 

13-17 

26 

11 

• 9, 10, 11, 11, 11, 11, 11, 11, 

12-17 



11, 13, 14, 14 


27 

12 

10, 11, 11, 12, 12, 12, 13, 13, 

14-17 



13, 13, 13, 13 


28 

5 

11, 12, 12, 12, 13 

15-17 

29 

2 

•12, 14 

15-17 

30 

5 

15, 16, 16, 17, 17 

13-15 

31 

0 



32 

5 

12, 15, 16, 19, 19 

13-20 

33 

0 



34 

1 

17 

17 

35 

1 

16 

19 

Eange 

Total 

Eange 

Total Eange 

24-35 

50 

8-19 

12-20 


Discussion 

Hartman* detected the ovulation time of the rhesus monkey liy rectal 
palpation. He found that it occurred in this animal from the nintli to the 
eighteenth day, inclusive. 

Corner, Hartman, and Bartelmez® state that the ovulation day of the rhesus 
monkey ranges from the nintli to the seventeenth daj’-, inclusive, of the cycle. 

The author’s observations upon the rhesus monkey (’46b) indicate that 
the ovulation of this animal ranges from day 8 to day 19 of the cycle. 

Brewer and Jones® determined the time of ovulation of 100 patients by 
mieroscopic examination of their corpora lutea. Their observations indicated 
that human ovulation occurs between the eighth and nineteenth days of the 
cycle. 

The author studied the -ovulation of 35 women prior to operation (unpub- 
lished data). Gross examination of the ovaries of tliese patients, and a micro- 
scopic _ study of the follicles and coi’pora lutea, revealed the fact that any 
ovulations which took place probably occurred on cycle days 9 to IS, inclusive. 

The 50 conceptions of the 46 women imported liere occurred on cycle day.s 
8 to 19, inclusive. 

In the eases in which ovulation was studied for several consecutive months 
in the same individual, 93 per cent of these women showed a variation in the 
time of occurrence of ovulation of le.ss than 3 days, while 80 per cent exhibited 
a variation of less than 2 days. _ In comparison, 77 per cent of the series shoAved 
a variation in the length of their menstrual cycles of less than 3 days, .ivhile 65 
per cent exhibited a variation of less than 2 days. Thus it appeal’s that the time 
of ovulation is more constant than is the length of the menstrual cycle. 

The interval between the day of ovulation and the first dav of the next 
period ranged from 11.5 to 20 days, with an average of 14.8 days. In the 
monkey (Parris, ’46b) this same inteiwal varied from 9 to 17 days, averaging 
13.6 days. 

Summary 

1. Two hundred eight OAulations Avere studied in forty-six AAumen aa4io 
expei’ienced a total of fifty conceptions. - 
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Technique 

For the most part our patients received combined nembutal, demerol, and 
scopolamine analgesia in varying amounts before being anesthetized for de- 
livery. Sixteen patients received no preliminary medication at all, and in this 
group no adverse effects were noted. 

'When satisfactory progress is being made, with primiparas we elect to 
anesthetize the patient vdth generous caput in sight and multiparas when near 
full dilatation. Under these conditions a spontaneous delivery with episiotomy 
can be expected, -or at the most an elective outlet forceps. In this series the 
per cent of spontaneous deliveries might have been increased markedly, had the 
obstetrician chosen that course. If anesthesia is administered earlier than out- 
lined above, the second stage is prolonged and/or a more difficult operative 
delivery may result. This is necessitated by virtue of the fact that the patient 
has no urge to “bear down” and bring the presenting part to a lower station. 

"When the patient is ready for anesthesia, the blood pressure and fetal heart 
are checked. She is placed in a sitting position on the side of the delivery table 
and supported by an assistant who stands in front of her. The patient’s legs, 
flexed at the knees, hang over the edge of the table. She is in.strueted to place 
her arms over the assistant’s shoulders and to bow her lumbar spine toward the 
anesthetist who works on the opposite side of the table. A generous area of the 
patient’s back is scrubbed with soap and brush, rinsed with sterile water, and 
sprayed with merthiolate. 

The third or fourth interspace is chosen, and a skin wheal is made with 1 
per cent procaine solution to which is added 25 mg. of ephedrine sulfate, provid- 
ing the blood pre.ssure is not elevated. The second interspace may be used, 
since the level of insertion seems to have no effect on the eventual level of ane.s- 
thesia. A number 22 gauge spinal needle is next introduced into the subarach- 
noid space, and 5 mg. of pontoeaine dissolved in 1 c.c. of 10 per cent glucose is 
injected without withdrawal during the interval between contractions. In cases 
where speed is imperative, a number 20 needle may be used. 

Following in.jeetion of the pontoeaine, the patient is kept in the sitting posi- 
tion for forty-five seconds to permit the hyperbaric solution to descend. Next 
the patient is placed in the recumbent position with her head supported on a 
double pillow. The table is tilted to a 10 degree Fowler's position for fifteen 
minutes before leveling. The table may remain tilted 10 degrees diu-ing the 
entire delivery Avithout incom'enience to the obstetrician or adverse effect on 
either the level or duration of anesthesia. 

Relief from labor pains comes very rapidly, u,sually A\athin one to two min- 
utes after lying down. Complete pain insensibilitj" is produced in five minutes. 
The anesthesia u.sually reaches a level .just above the umbilicus, and lasts sixty 
to ninety minutes. After relief the blood pressure and fetal heart are rechecked 
and the patient made ready for delivery. In the avei-age case a systolic and 
diastolic blood pre.ssure fall of 5 to 10 mm. may Ije expected. Except! on alh', 
more of a drop may occur, and the deliA’cry is delayed until a normal level 
results. If no anesthesia results, the procedure may be repeated. At least five 
minutes should be allowed prior to the second attempt. Cai-e should be exercised 
that the medicated patient does not mi.sintcrpret the sense of touch for pain. 

^Yhen one adheres closely to the above desci-ibed routine, occasionally the 
heavy pontoeaine does not reach a level high enough to anesthetize .spinal nerves 
TlO 'and Til. In this situation perineal anesthesia is excellent, but the patient 
still has pain with contractions. FiA-e minutes after the patient is placed in 
10 degree FoAvler position the level of anesthesia .should be checked by pin prick. 



VAGINAL DELIVERY UNDER HEAVY PONTO CAINE 
SPINAL ANESTHESIA- 


Lt. (j.g.) Robert E. Ahearn, M. C., U.S.N.R., and 
Lt. Comdr. J. Wilson Huston, M. C., U.S.N., 

Brooklyn, N. Y. 

(From the United States Naval Hospital, Brooklyn) 

T he purpose of this paper is to present a review of 400 obstetric vaginal 
deliveries using heavj’^ pontoeaine anesthesia. The deliveries occurred during 
the period of Aug. 1, 1946, to Aug. 1, 1947, and were carried out at the U. S. 
Naval Hospital, Brookljoi,' New York. The idea and procedure, with modifica- 
tions, for using this type or anesthesia came from an article by Adrian! and 
Roman-Vega^ published in 1946, and another Parmlej'’ and Adriani.^ 

Selection of Cases 

Over the period of time covered by our series there were 821 deliveries, 
thus we were not dealing udth consecutive eases. The choice of anesthesia was in 
a great many cases left to the patient. The type of anesthesia was often deter- 
mined by the physician on duty. It is the experience of about fifteen men, 
including interns under supervision, residents, and staff medical officers. Some- 
times the rapidity of progress of a multiparous patient would frustrate any in- 
tention of spinal anesthesia. We preferred to deliver most of our more severe 
cardiac patients by continuous caudal anesthesia. Many breeches were excluded 
from the series because of preference for general anesthesia which seems to give 
better relaxation of the uterus. 

• Cases included were unseleeted in regard to age, parity, duration of labor, 
type of pelvis, and duration of gestation. There were 297 primiparas and 103 
multiparas. We included the following ; 

13 pre-eclamptics 
11 breeches 

13 prolonged labors (over 30 hours) 

7 prematures 
4 myoma uteri 
2 hypertensive disease 
2 other cardiac disease 
2 syphilis 

6 ante-partum pyelitis 
2 hydramnion 
1 tuberculosis (pulmonary) 

1 previous cesarean section 
3 acute gonorrhea 
2 elderly primipara (over 40 years) 

1 placenta praevia 
1 conglutinatio orifieii esterni 

*The opinions expressed herein are those of the authors and not necessarily tliose of 
the Navy Department. 
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Table I. Type of Delivery Under Low Spinal Anesthesia 



number 

1 

PER CENT 

Spontaneous 

45 



11 

Low forceps 

314 




Mid forceps 

17 1 four 




Scanzoni' 

16 ) duplicated 


1 89 

Breech (assisted or extraction) 

11 


1 


High forceps 

1 


J 


Total 

400 



100 

Table II. Total Number of Deliveries 


NUMBER 

1 

PER CENT 

Spontaneous 

229 


28 

Forceps 

581 


70.7 

Cesarean section 

11 



1.3 

Total 

821 


100.0 

Table III. Indications for Forceps 

Elective 


275 



Prolonged second stage 


38 



(over two hours without progress) 




Transvcr.se arrest 


10 



Posterior arrest 


24 



Toxemia 


1 



Petal distress 


3 



Prolonged labor 


3 



Brow 


1 



Total 


355 




eight long third, stages are omitted, the average for the other 389 is 6/9 min- 
utes, It is the policy at this hospital to allow the placenta to separate spon- 
taneously and to gently express it Avith manual pressure. There were no 
Crede expressions. 

Blood loss was estimated by at least a dozen different doctors, and the 
over-all average was ,iust under 200 cubic centimeters. There were 13 cases 
where the estimated loss was over 500 c.e., and one case of over 1,500 cubic 
centimeters. The authors feel that there is no more danger from utprine 
atony than with other anesthesia, and that the blood loss is not appreciably 
altered. We do feel .strongly, however, that labor is definitely slowed down, 
not only by the elimination of voluntary muscular effort, but also by reduc- 
tion in both the frequency and force of the involuntary uterine contractions. 

It may be pointed out that we had practically no eases of nausea and 
vomiting associated with the anesthetic. 

Results 

Of the 400 cases there were no maternal deaths. (There were no deaths 
for the total number of deliveries for the year.) hlorbidity (temperature of 
100.4° F. occurring on two or more days not including the day of delivery) 
was as.sociated with 37, or 9.1 per cent, of the patients as illustrated in Table IF- 
There were no respiratory complications or meningitis cases. Of interest is 
the finding that of 13 patients who had prolonged labor of over thirty hours 
and who for tlie most part received prophylactic penicillin during labor, none 
were morbid. 
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Should, the level not extend to tlie umbilicus the patient may be tipi)ed to 15 to 
20 degrees Trendelenburg for ten to fifteen seconds and then returned to the 
original position. This will invariably give the desired height of anesthesia. 

One case will be cited to stress the importance of keeping in mind that the 
anesthesia is hyperparic. A doctor not too familiar with the technique tested 
his patient very soon after administering the pontocaine and, on finding his level 
too low, tipped her sharply into Trendelenburg for thirty to sixty seconds. The 
result was anesthesia to the point of respiratory depression which necessitated 
artificial respiration for a period of thirty minutes. After fifteen minutes the 
anesthesia will become fixed and tliere is little danger of such an accident. By 
the same token, if too much time is allowed to lapse, tilting will not cause any 
increase in the height of anesthesia. 

Equipment 

We have available several autoclaved spinal packs which include all the 
material necessary for administration of the anesthetic. A 25 mg. ampule of 
ephedrine sulfate, a 3 e.c. ampule of 10 per cent glucose, and a 10 mg. ampule 
of pontocaine snow are kept together in alcohol and are always ready for use. 
A stock solution of 1 per cent procaine is used for sldn wheal anesthesia. 

Two cubic centimeters of the 10 per cent glucose are withdrami and in- 
jected into the 10 mg. of pontocaine snow. One cubic centimeter of this solution 
is employed. The total 25 mg. of ephedrine along with 2 to 3 c.c. of procaine 
is used. 

Styinal Tray 
2 single Held cloths 
4 gauze 4x4 ’s 
1 medicine glass 

. ' ' 1 10 c.c. Luer-Lok syi-inge 

1 2 c.c. syringe 
1 #22 gauge 2" needle 

, , 1 hypo needle 

1 #20 gauge spinal needle 
1 #22 gauge spinal needle 
1 ampule file 

Failures 

There were twenty cases classed as anesthetic failures. In this group we 
include those cases where spinal anesthesia was attempted and either no 
anesthesia resulted or insufficient anesthesia followed to eliminate the pain 
associated with contractions. Five of this group were subjected to a second 
attempt and in all cases the outcome was satisfactory. The other fifteen were 
delivered under another type of anesthesia or noire at all was used. In a 
considerable number of eases — especially multiparas — ^rve planned to use 
spinal but due to the rapidity of progress we resorted to general anesthesia. 
These were not classed as failures. 

The total number of deliveries during this same period of time was 821 
with the types recorded on Table II. 

Indications for forceps in the spinal series are shown in Table III. 

In 397 of the 400 cases accurate third stage time was recorded. The 
over-all average was 7.9 minutes. Four eases lasted over thirty minute.s, and 
four lasted over sixty minutes. • The longest third stage in the series was 
seventy minutes. There was one manual removal of the placenta. When the 
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cases, efforts to increase intracranial pressure will provide relief. After careful 
study we feel that the amount of spinal fluid lost (within average range) dur- 
ing the mechanics of lumbar puncture does not alter the incidence' of headache. 
AVe were imahle to determine anj^ difference between using a No. 22 or No. 20 
needle, although we feel that a smaller dural puncture may cause le.ss difficulty. 
We believe that it is a hypotension headache and have found that an intractable 
case may be completely and immediately relieved by a small intrathecal in- 
fusion. This a.spect will he dealt Avith more completely in another paper. ' 

Condition of Infants 

'The fetal heart has been followed closely during all phases of the anes- 
thesia, and no adverse effects have been noted. We feel that babies born under 
loAV spinal anesthesia suffer no ill-effects from the anesthetic agent. The infants 
have good color and muscular tone, and Avill cry and breathe spontaneously. 
Cases of asphyxia that occur can invariably he attributed to some other cause. 
There Avas an uncorreeted fetal moidality of 0.75 per cent, or three deaths. 

Fetal abnormalities are included in Table Yl. 


Table VI. Petal ABNORAtALiTiES 


CONDITIOK 

1 NUMBER 

Prematurity (under 5% pounds) 

7 

Pneumonia (died) 

1 

AsphjTna (requiring oxygen and 
artificial respiration) 

7 

Anencephaly (died) 

1 

Erythroblastosis (mild) 

1 

Congenital heart disease 
(died 2 weehs post partum) 

1 


Summary and Conclusions 

1. Four hundred cases of vaginal deliA'ery using heaA^y pontocaine anes- 
thesia have been revieAved. 

2. The cases Avere unselected except for cardiacs and breeches. 

3. The technique has been discussed fullA^ It is easy to perform and pre- 
sents fcAV pitfalls. 

4. There Avere 5 per cent failures Avhich can be attributed to faulty tech- 
nique. 

5. Labor is definitely sloAA'cd doAvn, and a higher incidence of operative 
deliveries .should be anticipated. 

6. The third stage of labor is not altered, and blood lo.ss is not enhanced 
by spinal anesthesia. 

7. Nausea and vomiting are no problem. 

8. There Avere no maternal deaths, and the fetal death j'ate Avas only 0.75 
per cent. The anesthe.sia had no effect on the infant. 

9. IMorbidity Avith Ioav spinal ane.slhesia presents no special problems. AVe 
had no pulmonary complications. 

10. Spinal headache has been the most distressing and perplexing compli- 
cations. If early ambulation Avere not employed, that Avould probably prasent 

no problem. 
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Table IV. Morbidity 



NUMBER 1 

PER CENT 

Puerperal infection 

17 

4.2 

Urinary tract infection 

7 

1.7 

Mastitis (tliree v.-eelv follow-up) 

11 

2.7 

infection of episiotoniy 

2 

0.5 

Total 

37 

9.1 


Two patients liad liemorrliages during the pnerperinin that warranted 
transfusion. One patient had difficulty knowing when she would void for six 
weelcs after the iDaby was horn. This complication subsided spontaneously. A 
peroneal paralysis with foot drop resulted in three patients. One patient 
seemed to be a definite pressure iDirth palsy with sensation and motor function 
restored in two months. Another patient sustained a peripheral stirrup nerve 
pressure injury that returned to normal in one week. In another case, a 
breech, no factor could be discovered to explain the paralysis. This patient 
was well in one month. 

Catheterization was carried out everj'- eight hours when necessaiy until a 
residual of less than 100 c.c. resulted. We found that 141, or 35 per cent of all 
patients, warranted catheterization at least once. Eighty patients had to be 
catheterized only once, 31 twice, 15 three times, and only 15 more than this. 
One patient had to be catheterized until the eighth postpartum day. We feel 
that the incidence of catheterization Avas not materially increased by the anes- 
thetic agent. Over the period of time of this study, Ave have folloAved a regimen 
to early ambulation. Until the last three months of this series bathroom privi- 
leges were not alloAved until the fourth da3^ During the last three months un- 
complicated patients have been alloAved bathroom privileges tAventy-four hours 
post partum. The result has been that catheterization is rarely necessary. 

Headache Avas one of the major difficulties. We included it as a compli- 
cation Avhen reference Avas made to it in the doctors’ or nurses’ notes. We made 
no attempt to select cases. All cases of headache have been included. Un- 
doubtedly manj’' Avere of origin other than from the spinal. We tried to elimi- 
nate the psychic factor by not reA^ealing the type of anesthesia to the patient 
and by not suggesting the possibility of headache to her. We endeavored to 
make light of any headaches that occurred. For the most part aspirin and 
codeine proAuded relief. The over-all incidence AA^as 19.5 per cent, or 78 eases. 
Discounting the mild tAvo-day headaches, Ave are left Avith a 10 per cent inci- 
dence. The daj’^s of headache are as listed in Table V. 

Typically, the onset is noted Avhen the patient is first in the erect position 
after delivery. The patient complains first of a dull ache in the back of the 
neck that extends to the occipital region. In more severe cases the frontal area 
is inAmlved. The headache disappears Avhen the patient lies flat, and in milder 


Table V. Days of Headache 


DAYS 

1 

NUMBER OF PATIENTS 

1 


21 

2 


17 

3 


12 

4 


16 

5 


8 

■ 6 


2 

7 


3 

8 


2 

9 


0 

10 


2 





VAGINAL CYTOLOGIC SURVEY IN GYNECOLOGIC CANCER 


Virgil. Paruett, M.D,, Carrol Saiall, M.D., and Laastience Winn, M.D., 

Los Angeles, Calif. 

(From the White Memorial Hospital) 

C LOSE contact with the Tumor Board and gynecologic clinics of the White 
Memorial Hospital of the College of Medical Evangelists clearly impressed 
us vuth .the large number of far-advanced genital cancers found in patients 
treated in this medical school clinic. 

Examination of the literature and our ovm records revealed a favorable 
five-year survival in completely treated Stage I cancers of the ceryix in 80. per 
cent of eases. In Stage II, cervical cancer, five-year survival is approximately 
30 per cent ; while in Stage III, only 10 to 15 per cent were alive in five years. 
Taking the over-all results from the leading American clinics, we find only 25 
to 30 per cent of the women with arrested cervical cancer alive after five years. 
These facts forcefully manifested the need for early diagnosis. 

Pack and Gallo^ .studied one thousand cases selected at random from the 
Memorial Hospital and the Patterson General Hospital from the standpoint of 
delay in treatment. The patient and/or physician was responsible for the delay 
in 35 per cent, and in only 20.7 per cent was there less than three months between 
onset of symptoms and the beginning of acceptable treatment. The patient was 
re.sponsible for the delay in 44.3 per cent of the cases. The need for earlier 
diagnosis is imperative if present “cure” rates are to be improved upon by the 
use of our diagnostic and therapeutic facilities. 

Vaginal cytologic methods, as reported by Papanicolaou and Traut,^ seem 
to offer an additional method for early diagnosis and screening of a large number 
of patients. A study was made of the method in 1944. and, early in 1945, the 
authors spent some weeks in the laboratory of Dr. Papanicolaou. 

Methods 

On July 1, 1945, wc began routine vaginal smears for all new admissions 
at the gynecology clinic in the out-patient department. By March 20, 1946, the 
first thousand sati.sfactory smears had been studied. Other .smears from the 
offices of private physicians and from certain cancer detection clinics in the city 
are not included in this report, for the rea.son that adequate control and follow-up 
were not sufficiently complete to be significant in a stati.slical studjL 
The purposes of this vaginal .smear sum^ey were : 

1. To test the sensitivity of the method in the detection of "cancer cells.” 

2. To detennine if cancers might be discovered by this method whicli would 
otherwise be undetected. 

3. To develop in the fourth-year student of medicine a “low tln’cshold of 
suspicion” concerning cancer in the patients attended by him both in this 
leaching center and in later practice. 

At no time did the vaginal smear melliod supplant adequate biop.sy of 
endometrium, cndoeeiwix, cervix, or other poidion of the genital tract. The 
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11. AVe feel that low spinal anesthesia is an easy and safe procedure, and 
should be part of tlie obstetric armamentarium. 

References 
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Addendum 

Since this paper was submitted for publication, several hundred deliveries were carried 
out with 3.3 mg. of Pontocaine, according to the same technique. This amount of medication 
was found to be extremely safe, since the concentration produced excellent anesthesia but no 
loss of motor function. Thus, respiratory paralysis would be impossible. 
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Case 1. — ^E. P., aged 41 years. A historj- of lower aljdominal pain of six montli.s’ dura- 
tion was given. Physical examination revealed a well-developed, well-nourished, colored 
woman forty-one years of age. Examination by assistants revealed no pathology except for 
an enlarged irregular mass in the lower abdomen, palpable bimanually and apparently con- 
tinuous with the uterus. The diagnosis of uterine tnyoma was made and surgery advi.sed. A 
routine vaginal smear was taken on the first visit. 

At operation, the corpus was found to be of average size and to contain several myomas. 
Anterior to the corpus was a firm, friable mas.s, adherent to the bladder and to a four-inch 
length of the sigmoid colon. It grossly resembled a papillary adenocarcinoma of the ovary. 
This apparently was the tumor noted at the first clinical visit, and diagnosed as a myoma. 

Biopsy of this tumor revealed a mucin-producing adenocarcinoma of the ovary which the 
pathologist suggested might be secondary to a carcinoma of the gastrointestinal tract. It 
was impossible to remove the tumor, and palliative deep x-ray therapy was recommended by 
the hospital Tumor Board. 

Examination of the vaginal smear revealed numerous abnonnal cells, most of which 
possessed an acidophilic cytoplasm with deeply stained and irregularly shaped large nuclei. 

Case 2. — ^D. S., aged 77 years. This patient was first seen in the clinic complaining of 
bloody spotting from the vagina for a year. On three occasions different gj-necologists at- 
tempted endometrial biopsies,, but were unable to enter the cervical canal and inadequate 
tissue was obtained. 

Physical examination revealed an elderly, but well-preserved woman in her middle 
seventies. Pelvic examination demonstrated vaginal atrophy with obliteration of the forniccs. 
The uterus was small and mobile, and there was no evidence of induration or fixation of a 
pelvic tumor. A vaginal smear revealed characteristic cancer cells. 

Total hysterectomy was done because of the continual bleeding in spite of inadequate 
biopsies. The uterus was found to be largely destroyed by an endometrial cancer leaving a 
shell of myometrium containing the malignant growth. There was fear that tumor cells had 
been spilled into the abdomen at the time of operation, so postoperative x-ray was admin- 
istered. 

For two years the follow-up smears tvcrc negative, then became su.spicious, and finally 
were definitely positive. Clinical evidence of recurrence was noted at this time, consisting of 
a friable mass in the vaginal vault. 

Case 3. — B. P., a sixty-nine-year-old white, obese woman entered the clinic with the 
complaint of low back pain of five years’ duration and a mass in the lower abdomen first 
noticed six weeks ago. 

Upon examination, masses were palpable in botli lower quadrants, the riglit measuring 
4 by 5 cm., and the left 8 by 14 cm. Pelvic examination suggested that there was a connection 
between the abdominal masses and the corpus uteri. A laparotomy wa.s done, and a papillarj' 
cy.stadenocarcinoma of the ovary was found. Tlie operation was followed by intensive post- 
operative radiation. 

. Five months after surgerj', vaginal smears were made. Malignant cells with dark, 
irregularly outlined nuclei were found. 

Case 4. — V. K., aged 49 years, was a middle-aged woman wlio Iiad ceased menstruation 
twelve years j)revioiisly. Three months prior to examination she complained of a vaginal dis- 
charge, not bloody, but cojjious in amount, 

Phvsical examination was essentially negative except for cervi«il erosion. A vaginal 
smear taken at that time revealed many large hyperchromatic nuclei appearing to be malig- 
nant. A curettage was done, and a squamous-cell carcinoma, grade III, was diagnosed from 
the curettings. 

Surgery revealed an early carcinoma of the endocervix. The uterus was removed in toto. 
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cytologic studies were used merely as an adjunct. Clinical observation, biopsy, 
and section of tissue removed at surgery were used as a check on the accuracy 
of the smear method of cancer detection. The slides from each individual case 
were sent to the laboratory in a separate bottle containing a fixative and accom- 
panied by a card on which the date, name, and referring clinic, date of last 
menses, recent endocrine therapy, and radiation therapy, were recorded.- These 
cards were given a serial number and used as a cross file. Bach patient had 
on her data card suitable space for a description of the cytologic data. Par- 
ticular attention was given to the amount of cornification, the presence of basal 
cells, leucocytes, erythrocytes, monocytes, and, of course, cells suggestive of 
malignancy. 

The material for the smear was obtained l)y aspirating the vaginal fornices 
with a pipette and rubber bulb. Tlie material was expressed on to a micro slide, 
and a second slide was laid gently on the pool of fiuid to spread it evenly. By 
pulling the slides apart lengthwise, two smears of quite even thickness were 
obtained. These were immediatel 3 ’' immersed in a mixture of equal parts of 
95 per cent eth^d alcohol and ether for fixation. (Later Ave have used 95 per 
cent ethjd alcohol alone, and more recentlj’-, isopropanol Avith equally good 
results.) 

More recentlj’- the A^aginal fiuid has been obtained on the posterior blade of 
a dr3>- bivalve speculum, further simplifjung the procedure. The house staff 
and externs noAv routinely’- examine Avith a dry speculum before making the 
digital examination. If history or findings suggest the possibility of a neAv 
groAvth, the accumulation of vaginal fluid including a portion obtained by direct 
friction against the cervix is used for the smear. 

Occasionally the phj^sician Avill alloAV the smear to dry before fixation. Such 
slides shoAv much less clarity of detail in the individual cell examined than those 
in AAdiich fixation is immediate. Staining is done b.v the method of Papanicolaou 
Avith minor variations as determined by results. 

Results 

Of the first one thousand consecutive gynecologic patients, nine hundred 
fiftj^-eight had negative smears. Of these, four had previously received radiation 
for knoAAm uterine cancer. Cancer cells disappear from the smears after ade- 
quate radiation therapy in the majority of cases. In forty-two eases, the smears 
Avere positive or suspicious. Of these forty-tAvo cases, tAventy-fiA’^e had carcinoma, 
as proved on biopsy. Pour vulvar, fifteen cervical, five endometrial, and one 
site-unstated, carcinomas were detected. 

Of the forty-tAvo “positive” eases, seventeen had no carcinoma, but Avere 
diagnosed on biopsy as papilloma of the cervix, functional bleeding, cervicitis, 
leukoplakia, and uterine mjmma. In tAvelve of the seventeen Avithout carcinoma, 
no biopsy Avas made, but the eases on repeated examination Avere clinically 
negative. 

There Avere nine hundred seA'^enty-one cases that had no cancer detectable 
clinicalty and/or bj'' biopsj’'. Of these, nine hundred fifty-six had negative 
smears, or an accuracy'- of 98.6 per cent. Of the tAventy-five untreated carcinomas, 
none AA^ere missed. These, added to the treated cases, make tAventy-nine eases 
or an incidence, of 2.9 per cent of carcinoma in this routine smear survey. We 
do knoAv, hoAvever, of tAA^o cases, later than this series, in Avhieh carcinoma of 
the fundus Avas missed on the smear. 

ScA’^eral cases Avere encountered in the series in Avhich the smear led to the 
diagnosis in the absence of definite clinical evidence. A brief resume of these 
cases folloAvs. ' 
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Case 5. — W., a seventy-seven-year-old woman, came to the clinic because of a burning 
sensation in the vagina and burning on urination. The vulva was described As being covered 
by a “curdlike” exudate on the labia minora and vaginal mucosa. A smear at this time 
was suspicious for cancer. 

Three months later a smear was positive. Shortly after this smear, a biopsy revealed 
intraepithelial squamous carcinoma of the vulva, and wide local excision was advised. Fol- 
lowing smears were negative. 





Fig. 3. — Direct impre.ssion smear from patient with tissue diagnosis of sciuamous carcinoma of 

vulva. Not mentioned in text 



Fig. 4. — Vaginal .smear from patient with tissue diagnosis of cancer of the cervix. Not 

mentioned in text. 

Conclusions 

^Ye would conclude lliat vaginal cytologic .studies are; 

1. A reasonably accurate cancer exclu-sion method. 

2. A less accurate diagnostic test. 

3. A method of cancer detection leading to diagnosis in certain eases where 
clinical evidence is lacking. 
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Fig. 1 


Fig. 



. — From Case 1. Abnormal epithelial cells found in the vaginal smear with 

diagnosis of ovarian carcinoma. 



!. — Vaginal smear from patient with tissue diagnosis of endometrial carcinoma. 

mentioned in text. 


tissue 


Not 



SHOCK FROM POSTERIOR PITUITARY EXTRACT 

A, E. Kanter, M.D., P.A.C.S., and A. H. Klawans, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, The Medical College of the University 
of Illinois (Bush, Family) and the Presbyterian Hospital and the Department of 
Gynecology, Mount Sinai Hospital) 

T here is very little question that a form of shock may he produced, in par- 
ticularly sensitive or sensitized individuals, by the injection of a solution of 
posterior pituitary extract. The occurrence of shock Avithin a short time after 
injection of such a solution and the ability to reproduce the shock picture vdth 
the injection of a minute portion of the material into the same patient was 
demonstrated by IMcMann.^ Because the fear of shock constantly haunts the 
obstetrician, many of us have discarded the use of the ordinary solutions of pos- 
terior pituitary extract and have taken up the routine use of ergot preparations 
or the deproteinized posterior pituitary extracts. In obstetric practice, the use 
of these products serve as more than adequate replacements for the posterior 
pituitary extracts. Unfortunately, these products do not act as efficiently in 
gynecologic practice, their action being negligible on the nonpregnant uterus. 
We have proved this latter point to our full satisfaction by injecting uteri under 
direct vision through laparotomy incision, and have observed the action of the 
various drugs on the uterus. 

For many years, posterior pituitary extract has been used as an aid to the 
control of excessive bleeding during the course of gynecologic surgery. Official 
cognizance of this procedure was not made until 1932, when Heaney^ published 
the technique of its use. Since that time it has become a routine part of the 
gynecologic surgeon’s armamentarium, as evidenced by notes in Curtis’ text- 
book® and in papers such as that of Danforth.^ 

In using posterior pituitarj^ extract locally in gynecologic .surgery, an occa- 
sional patient will develop shock, ostensibly as the result of the use of the extract. 
Many more patients ■will .show more or less minor reaction with moderate fall in 
blood pressure and eircumoral pallor which will revert to normal spontaneously 
or after the application of simple methods of combating these conditions. 

During the past several years we have collected five cases of shock which we 
feel had been produced by posterior pituitaiy extract. Several days after the 
patients’ recovery from the initial shock, they were tested by injecting one 
minim of various products intradermally. The size of the area of erythema and 
the blood pressure were checked at five-minute intervals. Five products were 
used for testing in each individnal, two separate posterior pituitary extracts, one 
deproteinized posterior pituitary extract and two ergonovine preparations. 
Tables I and II are self explanatory. 
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condition can return to normal. Tlie use of parenteral adrenalin chloride or 
cphedrine sulfate (except where cyclopropane anesthesia is being used) plus the 
use of intravenous infusions of fluids, blood plasma or whole blood tend to 
restore the patient in short order. Since death has resulted from this type of 
shock, one must always bear in mind the possibility of such an occurrence, and 
the means to combat such shock must always be on hand in the operating room 
when posterior pituitary extract is used. 

We have recently changed to the routine use of a deproteinized posterior 
pituitary extract in our surgical work, but the ideal of local hemostasis is far 
from achieved. Thus, in an attempt to safeguard the patient, we are practically 
defeating our purpose in using a product that does not produce adequate hemo- 
stasis equal to that which can be obtained with the unpurified product. We have 
encountered only five eases of shock in the thousands of obstetric and gynecologic 
patients cared for at the Presbyterian and Mount Sinai Ho.spitals. This is a 
verj'’ small percentage, and in analyzing .shock we must take into account other 
factors, evaluate them, and then place the blame on the posterior pituitarj'’ extract 
only when other possible causes have been ruled out. 

After reviewing all the e\ndenee, we must conclude that a posterior pituitary 
extract is always potentially dangerous in a sensitized or sensitive individual. 
This might prove serious in an allergically sensitive patient or in one with an 
unstable or damaged cardiovascular system. So, to be absolutely certain, we 
should confine our use of obstetric oxjdocics to the nonbiologic types (ergot 
derivatives) . Since these substances are of little or no value on a nonpregnant 
uterus, and since in certain types of vaginal surgery hemostasis is necessary to 
allow for perfect visibility and blood conservation, we must seek an ox^docie 
drug for uterine contraction and local vasoconstriction. In dealing with a large 
fibroid uterus which we are approaching abdominally, an injection of po.sterior 
pituitary extract directly into the uterus will decrease the size of the tumor 
rapidly. By this pi’oeess a sizable and valuable amount of blood is pressed into 
the general circulation from the tumor, providing a good method of autotrans- 
fusion. Therefore, since the deproteinized product lacks the efficiency desired, 
we must resort to the use of ordinary po.sterior pituitary extract in cases where 
extra blood, decrease in size of tumor, and increase in facility of approach are of 
value. Such a product can be used with relative safety if the patient is non- 
allergic, has a stable and undamaged cardiovascular system, and when the operat- 
ing room is equipped for the combat of shock if evidence of this complication 
presents. 

Conclusions 

1. “Pituitaiy shock” occurs as the result of the direct pressor action of 
posterior pituitary extracts upon the coronary arteries. 

2. This shock is readily combated by the use of adrenalin chloride or ephed- 
rine sulfate, and intravenous infusions of fluids, whole blood, o r blood plasma. 

3. For safe obstetric use, po.sterior pituitary extracts may be replaced by 
the ergot derivatives. 
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Table I. Dumeter op Skin Reactions in Centimeters 


PRODUCT 

USED* 

5 MINUTES 
AFTER INJECTIONS 

10 MINUTES 
AFTER INJECTIONS 

15 

AFTER 

MINUTES 

INJECTIONS 

1 HOUR 

AFTER INJECTIONS 

PIT. 

#1 

Ipit. 

I#2 



PIT. 

PIT. 

#2 

PIT. 

#3 

|erg. 

PIT. 

#1 

PIT. 

#2 

PIT. 

#3 

ERG. 

PIT. 

#1 

PIT. 

*2 

PIT. 

#3 

|erg. 

Patient 

3 

3 

7 

1 1 

4 

4.5 

: 8.5 

1 

1 4.5 

5 

10 

1 

2 

1.5 

2 

1 

Patient #2 

3 

4 

3.5 

1 

3.5 5 

■ 4.5 

1 

4 


6 

5 

1 

1 

1.5 

1 

1 

Patient 41:3 

2 

3 

2 

1 

3 

3.5 

i 3 

1 

3.5 

4.5 4 

1 

1 

2 

1 

1 

Patient #4: 

3 

3.5 

3 

1 

4 

4.7 

■ 3.8 

1 

4.5 

6.5 5.2 

1 

1 

2 

1 

1 

Patient #5 

' 2.5 3 

4 

1 

5 

6 

5.5 

1 

6.5 

7.8 6.5 

1 

1 

1 

3 

1 


♦Pit. #1 — Posterior pituitary extract. 

Pit. #2 — Posterior pituitary extract. 

Pit. #3 — Deproteinized posterior pituitary extract. 
Erg. — Ergonovine. 


Table II. Blood Pressure Changes 


TIME 


5 MINUTES 

AFTER INJECTION 

15 MINUTES 

AFTER INJECTION 

1 HOUR 

AFTER INJECTION 

PRODUCT 

BEFORE 

INJECTION 




erg. 

PIT. 

#1 

PIT. 

#2 

PIT. 

#3 

ERG. 



PIT. 

#3 

ERG. 

Patient 4^:1 

110 

100 

100 

110 

no 

90 

1 

70 

100 

no 

90 

100 

120 

no 

70 

50 

60 

70 

70 

40 

40 

70 

70 

50 

60 

SO 

70 

Patient 4^:2 

100 

84 

80 

100 

100 

76 

70 

90 

100 

90 

98 

98 

100 

64 

50 

40 

60 

64 

40 

40 

50 

64 

50 

60 

60 

64 

Patient 4t3 

120 

100 

98 

no 

120 

90 

84 

90 

120 

104 

100 

108 

120 

1 

70 

60 

54 

68 

70 

50 

48 

50 

70 

64 

56 

60 

70 

Patient 4}=4 

114 

90 

88 

94 

114 

80 

76 

82 

114 

100 

98 

108 

114 


70 

60 

54 

50 

70 

50 

40 

48 

70 

60 

62 

68 

70 

Patient 4^:5 

128 

100 

98 

106 

128 

88 

90 

94 

128 

94 

114 

120 

128 


80 

50 

62 

70 

80 

40 

52 

60 

80 

70 

68 

70 

80 


Comment 

According to pharmacologists and anesthesiologists, so-called “pitnitrin 
shock” is a phenomenon produced by the pressor substances present in the ex- 
tract used. This pressor action is specifically acting on the coronary arteries, 
producing vasoconstriction and, subsequently, shock. Pendleton, Ball and 
Rhode® subscribe to this theory, as do Adelman and Lennon,® stating that the 
specific action of the pressor substances on the coronary arteries results in “myo- 
cardial anoxia, cai’diac dilatation, and decreased cardiac output.” Simon and 
Ryder,'^ on the other hand, hold that the entire process of reaction to posterior 
pituitary extract is a foreign protein reaction due to the presence of the protein 
in the extract. Our studies would tend to favor the first theory since in the 
patients we tested the greatest reactions were obtained in testing with a depro- 
teinized agent. 

Within a few minutes after the injection of the extract, tlie blood jiressure 
begins to drop rapidly and alarmingly. Along with this, there is a marked in- 
crease in the pulse rate with the pulsations at the temples and the wrist becoming 
imperceptible, while the patient develops a marked pallor. Unless treatment is 
instituted quickly, the patient goes into deep shock rather rapidly. These pa- 
tients respond to treatment veiy well, and before the operation is completed, the 



































ARSENICAL ENCEPHALOPATHY IN PREGNANCY WITH RECOVERY 

Hersiais I. Kaktor, M.D., a2s’d Paul jil, Lewn, Dallas, Tex.\s 

(From the Departments of Ohstetrics amd Gynecology and of Neuropsychiatry, FarMand 
Hospital and the SouHmcstern Medical College) 

Encephalopathy has always been regarded as a grave complication of arsphenamine 
administration. Wilsoni gives the mortality rate as approximately 75 per cent. In a 
series of 155 cases reviewed by Glaser, Iraerman and Imcrman ,2 120 patients died. Many 
investigators (Klaften,^ Ingraham, Paley and Pleshette," Cormia,^ Moore') believe 
that this complication arises more frequently when arsenicals are used during pregnancy. 
Moreover, recovery is then less common. Kuhnel,8 in 1935, listed 23 fatalities and since 
then Plass and Woodss and Ingraham-* have further reviewed the literature. "We were able 
to find only 5 instancess.io-is of recovery, none from American sources. In Table I, the 
essential features of these cases are summarized. All had received neoarsphenamine, and 
symptoms usually appeared after the second dose. Severe headache was a constant complaint. 
Although coma was present in one case and a convulsion reported in another, all had a rela- 
tively mild form of the disease. 


Table I. Reported Cases of Eecjovert Prom Arsexical Excepilvlopathy ik Ppjegnancy 


NAME 

or 

AUTHOR 

YEAR 

MONTH 

OF 

PREG- 

NANCY 

HEAD- 

ACHE 

NEUROLOGIC 

SIGNS 

RESIDUAL 

DEFECT 

OUTCOME 

OF 

PREGNANCY 

LiiCKENlO 

1920 

5 

+ 

HYPEBREFLEXXA 

DYSARTHRIA 

NONE 

NORMAL CHILD 

REIFll 

1921 

4 

+ 

COMA 

CONJUGATE DEVI- 
ATION OF EYES 
INCONTINENCE 
BILATERAL 

BABINSKI 

NONE 

NOT STATED 

KiiHNELS 

1933 

8 

+ 

APATHY 

B.ABINSKI 

NONE 

norsial child 

SPILLMAN, 
"WEXLLE AND 
V.'EISSMANN12 

193G 

5 

•T 

HEMIPLEGL^ 

APHASIA 

INCONTINENCE 

hemipapj:sis 

NORMAL CHILD 

NELSON, 
MCGIBBON AND 
GLTN-HCGnESI3 

1943 

5 

■f 

CONVULSION 

(history) 

STUPOR 

NONE 

NORMAL CHILD 

KANTOR AND 
LEVIN 

1948 

G 

-f 

STUPOR 

HEMIPARESIS 

DYSARTHRIA 

NYSTAGMUS 

HEMIPARESIS 
PSEUDOBUL- 
BAR PALSY 

ECLAMPSIA 
NORMAL CHILD 


With the use of British Anti-Lewisite (BAL), the prognosis of this complication 
has changed. Reporting on this treatment of arsenic yjoisoning, Eagle and Magnuson** 
include 55 patients with encephalitis of whom 12 died, a mortality rate of 22 per cent. 
In a personal communication, Eagle stated it was not recorded if any of these patients 
were pregnant. The dosage of BAL recommended by these authors is presented in Table IL 
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4. For use in gynecologic surgery, there is no adequate substitute for pos- 
terior pituitary extract. 
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slow and tremulous.. The other neurologic details were unchanged. On October 21, the 
spinal fluid pressure was 30 mm. of water, and the protein content liad fallen to 48 mg. per 
100 c.c. 

The following day, information was received concerning the injections given for 
the verrucae acuminata. These consisted of 0.3 Gm. of neoar.sphenamine on October 9 
and 12, with headache starting 9 hours after the secon/l injection. It was now clear 
that we were dealing with an encephalopathic reaction to neoarsphenamine. Although ten 
days had already elapsed, specific treatment with BAL was instituted. On a basis of 2.3 rag. 
per kilogram of body weight, ICO mg. (l.G c.c.) were given intramuscularly every 4 hours for 
48 hours, 3 times a day for 2 days and twice a day for 8 days, a total of .5,440 rag. 

(54.4 C.C.). After the first 3 do.se.s, she seemed definitely improved. The speech, was 

more distinct and no longer tremulous. Nystagmus was less definite. The right hand seemed 
stronger but the right lower extremity was still weak. The left plantar response was 

occasionally flexor, the right remaining extensor. On October 28, the right toes were 

appreciably stronger and weak abdominal reflexes could be elicited on that side. 

Liver function te.sts gave clear evidence of diffuse hepatocellular damage. The 
cephalin flocculation reaction was four plus in 48 hours, Hippuric acid excretion (Quick’s 
method) was 0.98 Gm. Eromsulfalein was retained (15 per cent) at 1 hour. The serum 
proteins were normal in their total content but the ratio was reversed (albumin 3.0, 
globulin 4.4). The icterus index was 7 and blood urea nitrogen content C mg. per 100 c.c. 
The protlirombin time was 97 per cent of normal. She %vas jdaced on a high carbohydrate 
diet to which choline (2 grams, 3 times daily) and brewer’s yeast were added. 

Bather late during the treatment, reports of two cultures of spinal fluid became 
available. From fluid obtaine/1 October 19, a mildly hemolytic filaphylococcxui mreits was 
grown only in the broth, and the specimen on the fllst yielded a nonhemolytic 
again only in broth. In the absence of clinical or cytologic evidence of bacterial men- 
ingitis, we considered these organisms contaminants. 

On October 29, several of the larger warts were removed with electrocautery but 
further excision was defered until after the termination of jnegnancy. On October 30 
the patient received another transfusion of 500 c.c. of whole blood. The following day 
she developed an acute pyelitis, due to Escherichia coli and Proteus vulpnris, which subsided in 
four days. 

Neurologic examination at the time of di.scharge on November 7 revealed a mild 
right hemiparesi.s, greatest in the foot. Although not yet completely normal, her speech 
was easily understood. The ocular movements were normal. .All muscular reflexes, includ- 
ing jaw jerk, were increased, with bilateral Hoffmann and Babin.ski signs, stronger on 
the right. 

Her physician sent us a report on .Jan. IG, 1947. .She continued to improve after 
leaving the hospital. On December 23, a trace of albumin was noted in the urine with 
•‘everything else within normal limits.” Pour days later, she developed eclampsia an/1 
had repeated generalized tonic and clonic convulsion.s. Labor w.'is induced and she urts 
delivered spontaneously v.ithin twenty-four hours of a prctiiaturc living male child weighing 
5i pounds. Besuscitation of the infant was difficult. The postpartum course was uneventful. 

The patient returned to us on Aug. 7, 1947. .Slie stated that there was definite 
improvement in walking and speech during the first two months following delivery. However, 
she still dragged the right foot. The speech remained a little slurred, and at times .she 
choked in drinking. There was difficulty in control of laughter, which was always appropiatc, 
but often led to dying. 

Neurologic examination showed a mild right hemiparesis with weakness of the 
hand and foot. The right lower face was weak on volitional innervation but showed 
exaggerated movement in suniling. All the deep reflexes were increased, more so on the 
right, rvith a brisk jaw jerk, Hoffmann and Babinski signs were xnesent bilaterally, 
stronger on the right. A feeble abdominal reflex was elicited on the right .side only. 
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Table II. The .^Vdmixistration of BAL as Recommended by Eagle and Magntjson.i^ 


AILSENICAL 

ENCEPHALOPATnY 

DOSE OP BAL 

INJECTIONS 

per day 

NUMBER OF DAYS 

Mild cases 

Initial 

2.5 mg. per kg. 

4 

2 

Eollow-up 

2.5 mg. per kg. 

1-2 

until recovery 

Severe cases: 

Initial 

3 mg. per kg. 

6 

2 

Pollow-up 

3 mg. per kg. 

2 

10 or until recovery 


The following case is reported for three reasons: 1. It demonstrates the outcome 

of a pregnancy complicated by encephalopathy due to neoarsphenamine. 2. Recovery 
from this complication is uncommon. 3. BAL was used with safety during pregnancy. 

Case Report 

D. K., hospital number W41237, an 18-year-old white primigravida^ was admitted 
to Parkland Hospital on Oct. 18, 194G, in the twenty-sixth week, having received prenatal 
care in her home town. With the exception of vaginal and perineal warts, for which some 
injections were given, her course was uneventful until the onset of her present illness. The 
past and family histories were essentially negative; convulsions had never occurred. 

On October 12, she complained of lieadaclie and sore throat. Two daj's later she 
developed mild lethargy and a nonproductive cough. The next day there was difQculty in 
swallowing and she vomited several times. Her husband noted twitching of the mouth 
and slurring of speech, so that it became increasingly difficult to understand her. She 
had no fever or rash. On October 16, she was admitted to another hospital where lumbar 
puncture was performed. The cerebrospinal fluid was under “normal pressure” and con- 
tained no cells. The Kahn test was negative on both spinal fluid and blood. Tliere was a 
trace of albumin in the urine and the white blood count was 12,200 per c.mm. Penicillin and 
intravenous glucose were given. On the following day, she developed weakness of the right 
arm and leg, wliich increased during the afternoon. Poliomyelitis was suspected and .she was 
transferred late that evening to Parkland Hospital. 

She arrived in a semistuporous condition. Her speech was slow and poorly articulated. 
The fundi and pupils were normal. External rotation of the eyes was slightly limited, with 
fine vertical nystagmus on upward gaze and horizontal nystagmus on lateral, both being well 
sustained. There was right hemiparesis, most marked in the lower extremity. The right arm 
showed flexor spasticity. The palate and tongue moved fairly well. Active corneal reflexes 
and a lively jaw jerk were elicited. The deep reflexes were all exaggerated. Strong HoiT- 
mann and Babinski signs were jiresent bilaterally, with unsustained ankle and patellar clonu.s. 
The abdominal reflexes were absent. Position sense and perception of pain were intact. 
There was no stiffness of the neck or Kernig sign. 

The uterus was enlarged to the size of a tAventy-flve week pregnancy with fetal heart 
tones heard in the left lower quadrant, rate 330 per minute. Verrucac acuminata were noted 
in the vagina and on the vulva and cervix. The remainder of the physical examination 
was negative except for evidence of dehydration. Tlie blood pressure was 320/70. The 
temperature was flQ.G'F. on admission and fell to normal within four hours. 

The cerebrospinal fluid was clear and colorless, under a pressure of 330 mm. of 
water, with a negative Quccken.stedt test. It contained S cells per c.mm. and 87 mg. 
of protein per 100 c-c. There was a mild anemia with a normal leucocvdc count. A three plu.s 
acetone reaction was found in an otherwise normal urine. Blood chemistry studies revealed 
normal values and the Kline re.action was negative. 

With a tentative diagnosis of multiple sclerosis complicating pregnancy, a vasodilator 
regimen was started, consisting of histamine by slow intravenous infusion and nicotinic 
acid by mouth. A transfusion of 500 c.c. of citrated blood was given. On October 20, she 
was more alert and her speech was slightly more forceful although it was still indistinct. 
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An electroenceplialograrii showed cerebral .dysrhythmia, greater on the left. The 
alpha rhythm was dominant, symmetrical and well modulated, with a rate of 11.5 cycles per 
second. Slow waves, varjdng from 4 to 6 cycles per second, occurred throughout but were 
larger and more numerous in all areas of the left cerebral hemisphere. Hyperventilation pro- 
duced a moderate buildup with bursts of large 6 per second waves in both frontal regions 
at 50 seconds. These findings are consistent with the clinical picture of bilateral cerebral 
disease more pronounced on the left side. 

Pelvic examination showed the uterus well involuted. The verrucac had completely 
regressed. The vagina, cervix and adnexa were normal. 

Comment 

It must be .conceded that the favorable outcome of tliis case cannot be 
attributed unconditionally to the specific therapy. Ten days had elapsed 
before BAL was started and it is clear that the encephalopathy was relatively 
mild. The prognosis was accordingly more favorable. Some improvement had 
already occurred when the correct diagnosis became evident. However, lessening 
of the neurologic disability began immediately after the institution of BAL 
therapy. Had BAL been administered earlier, it is probable that recovery 
would have been more complete. The total dosage which our patient received 
was considered adequate. 

The outcome of the pregnancy deserves comment. Clason^® suggested 
a possible relationship between eclampsia and arsenical poisoning, comparing 
the encephalopathies of these conditions. Perhaps the residual encephalopathy 
furnished the basis for conversion of a nonconvulsive toxemia into eclampsia. 
Rosenbaum and Maltby^® reported a high incidence of cerebral dysrhythmia in 
women previously eclamptic. It is of importance to note that, in spite of the 
cerebral and liver damage from neoarsphenamine and the administration of 
large doses of BAL, the pregnancy was not interrupted and a healthy infant 
was born. 

Finally, the case warrants a note of caution against the indiscriminate 
use of arsphenamines. These are potentially dangerous drugs and should be 
administered only Avitli the utmost care to avoid serious reactions. 

Summary 

An iS-year-old primigravida received two ipjections of neoarsphenamine for 
veri-ueae acuminata. Shortly after the second injection she develo])ed symp- 
toms of arsenical encephalopathy. She cxliibited imiirovement witli British 
Anti-Lewisite, although it was not administered until ten days after the onset. 
The pregnancy Avas not affected by this complication during the period of ob- 
servation at Parldand Hospital, but .she dcAmloped eclampsia prior to delivery. 
Examination seven months postpartum shoAved a residual neurologic defect and 
cerebi’al dj^srhytlimia. BAL probably had no deleterious effect on the preg- 
nancy. 

We sliould like to express our gratitude to Dr. William E. Mengert for his valuable 
suggestions. 
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Table I. Indications for Cesarean Section 


PRIMIPARAS 


Fetomaternal disproportion 19 

Elderly primiparity — 35 yrs. 2; 36 yrs. 3; 38 yrs. 1; 39 yrs. 2; 41 yrs. 2 10 

Prolonged labor; no progres.s — 22-79 hrg. 10 

Severe pre-eclampsia 3 

Abruptio placentae 2 

Double vagina, cervix, and uterus 1 

Double vagina and cervix 1 

Uterus duplex and septate vagina 1 

Prolapse of the cord (baby lived) 1 

Marginal placenta previa, partial separation, 6 hr. hibor without progress 1 
Two previous spontaneous abortions 1 

Spontaneous rupture of membranes ivith no labor after 12 hrs. 1 


IIULTIPARAS 

Repeat section 8 

Previous stillborn breech; large baby (9 lbs. 10 oz) 1 

' " Essential hypertension; largo baby (8 lbs. 11 oz.) ; disproportion 1_ 


Our cesarean section incidence of 13.7 per cent compares very favorably 
with Tompkin’s^ report of 211 cases of breech being liandled by 17 “certified” 
obstetricians, where the cesarean section incidence was 14.2 per cent. Potter, 
Erving, and Brotvn,“ reporting on 786 cases, which, like ours, were delivered in 
a general hospital, showed an incidence of only 10.8 per cent abdominal deliveries. 

Cesarean section, like all other abdominal surgery, seems to have undergone 
a decrease in risk during the past ten years, and, though still showing a high 
morbidity rate, as will be pointed out later, is having its indications extended 
somewhat. This certainly applies to breech, where the ability to diagnose feto- 
maternal disproportion is limited by the inaccessibility of the head. Elderl.y 
primiparity, and failure to go into labor after spontaneous rupture of the mem- 
liranes are also important factors in deciding to deliver abdominally. 

Actually, statistics on cesarean section are more valuable if the maternal 
morbidity and mortality rates and the fetal mortality rate are compared witli 
the same as shown in vaginal deliveries. The results in our cases follow. 

Puerperal Mortality and Morbidity . — In our entire series, no mother died. 

The morbidity rate was obtained according to the standard set by tlie 
hlaternal "Welfare Committee, of a temperature of 100.4° or more on any two 
days exclusive of the first 24 hours, and has been analyzed in Table II for the 
various types of delivery. 


Table II. Puerperal Morbidity 


All cases 

All vaginal deliveries 
Prolonged labor (vaginal delivery) 
Cesarean section 


12.6 per cent 
9.9 per cent 
18.0 per cent 
29.5 per cent 


Thus we see that abdominal deliveiy produces three times the morbidity 
rate that vaginal, deliveiy does. It should be mentioned that, with few excep- 
tions, those patients having postpartum fever were only mildly ill and com- 
pletely recovered in three to five days. 

The author,® in a previous report on 133 cases of breech delivered at Toiiro 
Infirmaiy during 1933 to 1937, found the over-all morbidity rate to be 18.7 
per cent. 

Fetal Mortality and Morbidity . — As with maternal morbidity, fetal mor- 
talitv varies with the tvpe of labor and deliveiy, and an anlysis is presented in 






BREECH PRESENTATION AND DELIVERY* 

A Review of 445 Consecutive Cases in a General Hospital 
Harry JifoYER, M.D., New Orleans, La. 

(From the Department of Ohstetrics, Touro Infirmary) 

T his report is presented for tlie purpose of reviewing the statistics on breech 
presentation and delivery for the ten-year period, Jan. 1, 1937, to Jan. 1, 
1947, in a general hospital, and to review some of the recent literature on the 
subject. 

The cases included in this study are single pregnancies only, seven months 
or more, where presentation as well as delivery was breech. 

Incidence . — ^During the ten-year period mentioned, there occurred in Touro 
Infirmary a total of 13,577 deliveries, of which 445, 3.1 per cent, were breech, 
confonning to the above-mentioned standard. In 14,000 cases at the Chicago 
Maternity Center, the incidence was 3.24 per cent; at Chicago Lying-in, 4.2 per 
cent among 35,000 cases,^ while Potter, Erving, and Bromi report 3.2 per cent 
in 23,916 cases.^ 

Among our eases, there were 261 primiparas and 184 multiparas. 

Duration of Labor . — ^The - average length of labor, where delivery occurred 
per vagina, was 17 hours, 37 minutes in primiparas, and 11 hours, 34 minutes in 
multiparas. The type of delivery varied, some being spontaneous, some spon- 
taneous with breech assistance, and still others by decomposition of a frank 
breech and extraction after full dilatation of the cervix. 

Irving and Goethals have long advocated breech extraction as soon as full 
dilatation of the cervix has occurred, and Vogt, Bryant, and McConnell,^ follow- 
ing this technique, report on 177 single breech cases after the period of viability. 
The average duration of the first and second stages of labor of their primiparas 
is 15 hours, 43 minutes, while in multiparas it is 11 hours, 24 minutes. Appar- 
ently there is some saving of time to a primipara, but not to a multipara. 

Designating twenty-four hours as the upper limit of normal labor, it was 
found that prolonged labor occurred in 42 primiparas (16 per cent) and 19 
inultiparas (10 per cent). It is generally conceded that the breech is inferior 
to the head as a dilating wedge. 

Methods of Delivery. — ^l^aginal delivery occurred in 384 patients (86.3 per 
cent), 212 of whom were primiparas, and 173 multiparas. 

There were 61 cesarean sections (13.7 per cent), 19.3 per cent of deliveries 
in primiparas and 5.4 per cent in multiparas. Of the ten sections performed 
upon the latter, eight were repeat sections. Table I reveals the indications for 
cesarean sections in our group. 

*Rcad at a meeting of the New Orleans Gynecological and Obstetrical Society, December, 

1947. 
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Breech presentation is very frequent up until the 34th to 36th week of 
pregnancy, when spontaneous version usually occurs. Vartan^® says that one 
patient in four has a breech at some time during pregnancy, and it is very fre- 
quently found at the 30th week. Parity seems to play little part, and spontaneous 
version occurs in three out of five eases, most frequently complete by the 32nd 
week and accomplished, as a rule, by a single movement. 

One of the Aost important causes of persistent breech seems to l)e extension 
of the legs, rendering spontaneous as well as external version much more difficult 
and ‘unlikely. Tompkins’^ has also added that tlie degree of fetal activity is 
directly proportional to the possibility of spontaneous version. 

External version has many strong advocates, and it is reasonable to assume 
that, if a vertex presentation can be safely obtained, and the baby have a three 
to five times greater chance of surviving, the operation is well worth attempting. 
Providing that a fcAv general rules are followed, external version can be done 
safely, and the incidence of successes increases with incidence of attempts. 
Vartan^® was successful in 67.0 per cent in 330 cases, and Ryder® reports an even 
higher rate. In the consecutive deliveries of 1,700 women receiving good pre- 
natal care, there existed 258 breech presentations at some time during pregnancy. 
In his attempts at external version, he Avas completely successful in 92.5 per 
cent, truly an excellent record. External version Avas folloAved by reversion in 
2.8 per cent, and complete failure to perform even one external version occurred 
in only 4.7 per cent. Ryder points out that failure in external version is due 
either to extension of the legs or to delaying attempts until too late in pregnancy. 
He experienced no failures, Avhether the legs Avere extended or not, if done prior 
to the eighth month. He also suggests that in attempting external version, the 
patient should lie on her back, relaxed both physically and mentally, the bladder 
should be empty, the finger tips should be used for gentle manipulation, tlie fetal 
heart tones should Idg checked frequently, the breech should be pushed up, and 
turning should be done so that flexion of the baby’s body occurs simultaneously. 
HoAvever, if failure should occur, the opposite direction may be tried. Trub- 
koAvitch and ArchangeLslcy^^ have attempted to dispel any existent fear as con- 
cerns complications attending external version. They Avere successful in 90.5 per 
cent of their attempts on 324 eases. The usually feared complications, they com- 
ment upon thus: 

1. Premature labor: 

Is frequent with breech presentation. 

Only 1.0 per cent followed external version. 

2. Bleeding: 

Occurred only once in their series, and had no effect on pregnancy 
or labor. 

3. Premature separation of the placenta: 

"Was not encountered. 

4. Premature loss of liquor aranii: 

Occurred in 2.0 per cent of cases. Certainly is not significant. 

5. Prolapse of the cord: 

0.4 per cent in head presentation 

2.1 per cent in breech presentation 

0.4 per cent in brcecli presentation after .successful external version 

11.0 per cent in brech presentation after unsuccessful external 
version. 

G. Twisted cord: 

10.8 per cent among all cases 

5.2 per cent after successful external version 
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Table III. To obtain corrected fetal mortality, the following were omitted from 
the gross mortality statistics ; 

• 1. All babies weighing less than 2500 Gm. (5% pounds). 

This is the standard set for ‘ ‘ prematurity. ’ ’<5 

2. All macerated stillbirths. 

3. All antepartum deaths. 

4. All monsters. 

5. One baby who died postoperativelj’^, due to a congenital anomaty of 
the small bowel. 


Table III. Petal Mortality 



GROSS MORTALITY 
(PER CENT) 

CORRECTED MORTALITY 

(per cent) 

All cases 

13.0 

4.7 

All vaginal deliveries 

13.8 

4.9 

Prolonged labor (vaginal delivery) 

24.5 

6.5 

Cesarean section 

8.9 

3.5 


Among those babies surviving, there were : 

1 Brachial plexus injurj’^, 

2 Fractures of the humerus, 

1 Fracture of the clavicle, 

1 Fracture of the tibia and fibula. 

In my previous series of 133 cases, ° the corrected fetal mortality was 5.2 
per cent. We have, therefore, reduced our maternal morbidity rate 33 per cent 
during the past ten years, and our fetal mortality rate 10.0 per cent. It should 
be mentioned that the cesarean section incidence during 1933 to 1937 was only 
4.5 per cent as compared to 13.7 per cent shown in this series. 

Table IV reveals the corrected fetal mortality as reported during the past 
few years by different authors. 


Table IV, Corrected Fetal Mortality in Breech Delivery 


YEAR 

AUTHOR 

NO. OF 
CASES 

CORRECTED 

FETAL 

MORTALITY 

(per cent) 

1943 

Tompkins'* (17 “certified” obstetricians) 

211 

2.7 

1944 

City of Moseowii 

3148 

10.1 

1945 

Potter, Erving, and Browna 

786 

9.6 

1945 

Vogt, Bryant, and McConnelF 

177 

4.4 


(breecli extraction as soon as 




cervix was fully dilated) 



1946 

Guyer and Heaton^' 

708 

4.5 


Ryder® has stated that the fetal mortality in breech delivery is five times 
that in vertex. No report on breech would be complete without giving credit to 
Holland,® who, in 1922 in his classic presentation, stated that tears of the ten- 
torium cerebelli and cerebral hemorrhage are ahnost always present in dead 
breech fetuses, and that the fetal mortality I’ate is rarely less than 8 to 10 
per cent. 

Review of the Recent Literature 

The cause of breech presentation has always been a matter of speculation. 
Most textbooks list prematurity, placenta previa, hydrocephalus, multiparity, 
multiple pregnancy, contracted pelvis, and pelvic tumors as “classical” causes, 
but, as pointed out by Tompkins,^® only about one-sixth of the cases of breech 
can be accounted for by the above-mentioned factors. 
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tures of long bones may be avoided by exerting pressure only over the 
flexor surface at an articulation, and rupture of an abdominal viscus 
avoided by bearing in mind the ill effects of undue abdominal com- 
pression. 

8. The delivery of the baby should never be hurried, since the most fre- 
quent cause of fetal death, intracranial injury, is the usual result of 
such injudiciousness. 

9. The use of elective cesarean section is indicated when, after careful 
internal pelvic examination, evaluation of the sif^e of the baby, and pos- 
sibly x-ray, doubt exists as to a successful delivery per vaginam, re- 
gardless of the age of the patient. 

Summary 

1. A consecutive series of 445 breech deliveries occurring over a ten-year 
period in a general hospital is reported. 

2. Delivery occurred per vaginam in 86.3 per cent, and by cesarean section 
, in 13.7 per cent. 

3. The over-all maternal morbidity rate was 12.6 per cent. 

4. No maternal deaths occurred. 

. 5. The gross fetal mortalitj'- was 13.0 per cent, and the corrected mortality, 
4.7 per cent. 

6. A review of the recent literature on breech is presented. 

7. Suggestions are made for the successful handling of cases of breech 
presentation. 
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Certainly then, it is apparent that the low incidence of complications is 
more than offset hy the increased safety to the baby delivered as a vertex. 

Insofar as the method of delivery in a persistent breech is concerned, there 
have long been two schools of thought : first, those conducting labor the same as 
until a vertex,, and only assisting after spontaneous delivery of the breech and 
body, in extracting the shoulders and head ; and second, those who feel that it is 
advantageous to do a lireech extraction on all cases as soon as the ceinnx is fully 
dilated and retracted. The latter method has been popularized by Irving and 
Cloethals at the Boston Lying-in, who finst i-ecommended it in 1926. Vogt, 
Bryant, and McConnell,^ using this technique on ITT patients, report a cor- 
rected fetal mortality rate of 4.43 per cent. In our oivn series, the corrected 
fetal mortality rate for all vaginal deliveries of breech was 4.9 per cent, and for 
the most pai’t our cases were handled conservatively, manual aid being given 
only after the breech and body had been delivered spontaneously. This method 
has l^een recommended by DeLee and Greenhill.^ 

The incidence of cesarean section has increased, since there are certain veiy 
definite indications for this operation, and though it still shows a rather high 
morbidity and mortality rate, its safety has increased along with abdominal 
surgery in general. Grieg^^ warns that the risk is still five times greater than in 
vaginal delivery. Beca.use of the inadequacy of pelvoencephalography in breech, 
many borderline eases of fetomaternal disproportion are now Ireing sectioned. 
Rupture of the membranes with an unprepared lower uterine segment and failure 
to go into lalDor udthin twenty-four hours constitute another indication, accord- 
ing to Grieg. Among the 211 cases of breech handled by IT “certified” obstetri- 
cians, the cesarean section rate was 14.2 per cent and their corrected fetal mor- 
tality rate, 2.T per cent. (No data was given concerning the mothers.) Potter, 
Erving, and BrouaP performed 85 cesarean sections (10.8 per cent) in TS6 eases 
of breech with no fetal loss. Their maternal morbidity rate for all types of 
deliveiy was 11.5 per cent. In our series, the cesarean section rate was 13. T per 
cent, our over-all maternal morbidity rale, 12.6 per cent, and we lost 3.5 per cent 
of the cesarean section babies. 

Recommendations for the Successful Handling- of Breech Presentation 

1. Careful repeated examinations of patients during the prenatal period, 
so that breech can be determined early. 

2. Attempt at external version should be made about four to six weeks 
prior to term, observing the general rules previously mentioned. 

3. Despite their relative infrequency, such factors as pelvic contractions, 
multiple pregnancy, monstrosities, and obstructing tumors shoiild be 
ruled out by x-ray. 

4. During labor, exhaustion and dehydration should be prevented by the 
adequate use of sedatives and fluids, either orally or parenterally. 

5. Watchful waiting during labor, with frequent cheeking of the fetal 
heart tones. At* the first or second pelvic examination, careful cheek- 
ing for an occult prolapse of the cord should be made, and after rup- 
ture of the membranes, it should be determined if a true prolapse exists. 

6. Encourage and coach the mother to make full use of her expulsive 
forces after the second stage begins. In the event that a foot or knee 
presents at the ^mlva, and extraction is contemplated, first determine 
if the cervix is completely dilated, since extremity presentation may 
occur prior to the end of the first stage. 

7. Adequate inhalation anesthesia, a liberal episiotomy, and the Potter 
, technique, with or without Piper forceps, depending upon the need, all 

constitute important contributions toward a successful delivery. Frac- 
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left iliac fossa, small parts to the right and the breech engaged. The fetal heart rras best 
heard at the umbilicus. A roentgenogram of the abdomen showed a full breech presentation 
with arms at the sides and cervical spine in extreme hyperextension. The occiput rested on 





Fiir. 1. (Official U. S. Xav-j' photograph.) Appearance of the abdomen at the thirty-.?evcntli 

week of gestation. 

the lumbar spine (Fig. 1). There was no roentgen ographic evidence of fetal anomaly. Five 
days later, the patient was hospitalized and roentgenograms in anteroposterior and lateral 
projections were made. No change was noted. At the thirtj-eighth week of gestation, an 



BEEECH PEESENTATION WITH HYPEEEXTENSION OF THE NECK 
AND INTEAUTEEINE DISLOCATION OF CEEVICAL VEETEBEAE- 

J. Champneys Taylor, Jacksonville, Fla, 

W ITH the exception of Stein ’si. 2 Troth on deflection attitudes in breech presentation and 
references to his work,3 there is little in the literature to signify that extension of the 
cervical region of the spinal column can and docs occur in breech presentation. Stein em- 
phasized the value of roentgenographic study, and it is interesting to note that the diagnosis 
in practically all reported cases of deflection attitudes has been made only after roentgeno- 
logic examination. Edsslin^ in the sixteenth century mentioned extreme deflection attitudes 
and advised delivery by manual traction on. the presentrflg'^part. However, his sketches are 
highly imaginative and his discussion theoretical, so that it is’“‘impossible to determine his 
true understanding of the problem. 

Falls,!! in 1917, described an unusual fetal position. The baby lay somewhat obliquely 
until the heafl in the left iliac fossa, the lumbar region of the spinal column markedly hyper- 
extended and the knees presented in the lower uterine segment. He applied the apt term 
“opisthotonus fetus.’’ In the last two weeks of pregnancy, he made several unsuccessful 
attempts at external versioh.- With the onset of spontaneous labor, the membranes ruptured. 
The fetal heart tones suddenly became poor at three fingerbreadths of cervical dilatation and 
breech extraction was promptly performed. The baby was born in asphyxia pallida and failed 
to respond to measures of resuscitation. Permission for necropsy was refused. , Careful 
examination of the body revealed no apparent abnormalities. 

Bums,s Knowlton,r and Kobaks have since reported cases of deflection attitudes in 
transverse presentations. Knowlton called this fetal position ‘ ' flying foetus, ’ ’ a term which 
graphically describes it. These authors effected delivery by cesarean section and live babies 
resulted. Kobak’s patient underwent section during labor after 7 cm. of cervical dilatation 
had occurred. The baby required resuscitation. 

The following unique case of breech presentation with hyperextension of the neck and 
intrauterine dislocation of -ceivical vertebrae is reported. 

Eeport of Case 

A thirty-six-ycar-old secundigravida, priraipara, presented herself for irrenatal care Feb. 
21, 1946, and gave as the date of her last menstrual period Oct. 25, 1945. Her history re- 
vealed that she had had a normal pregnancy in 1930, which teiminated in spontaneous delivery 
of a boy weigliing seven pounds, six and a half ounces (3,353 Gm.) after a total of two 
and one-half hours of labor. In 1934, appondcetom 3 ’- and, suspension of the uterus had been 
performed. The patient’s general liealth had been good and her menstrual history was 
normal. General phj^sieal examination revealed a large woman witli a justo major pelvis. 
The uterus was enlarged to the size of that of a sixteen weeks’ gestation and was in normal 
position. The blood was Eh positive and Kahn reaction was negative. Eepeated urinalj’sis 
gave negative results. The prenatal course was subjective^ uneventful. Quickening occurred 
Feb. 24, 1946. 

At the thirtj’-fourth week of gestation, abdominal pali)ation revealed the vertex floating 
at the inlet. At the thirty-seventh week of gestation, examination revealed the vertex in the 

•The patient whose case is reported received her medical care at U. S. Naval Hospital. 
.Tacksonville, Fla,, while the author was on active duty as Lieutenant Commander In the tj. S. 
Navy. 
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Sleino lias had a somewhat similar breech presentation that occurred in an arcuate 
uterus. Delivery was by cesarean section. No cervical dislocation was noted. Inquiric-s 
addre.ssed to several other obstetricians of wide cxperienccio failed to elicit knowledge of a 
similar casC; and views as to proper management were divergent. Titus and his Pittsburgh 
group endorsed the selection of cesarean section as the method of choice for delivery, 
Bartholomew and Reid suggested vaginal delivery. Version was not seriously considered be- 
cause it seemed impossible to dislodge the breech from the pelvis without further extending 
the fetal neck. The same reason seemed to countermand a trial of labor since transection of 



A. B. 

Figp. ZA and B. — Cer\'ical .spine of a normal eleht-day-old baby. Slightly v.arj’lngr lateral 
projections were made to to' to demonsti-ate any tcclmical error or artefact that iniflbt be 
interpreted a.s dislocation of a vertebra. 

the cervical cord appeared entirely possible. Since no case has been reported in which a 
physician has knowingly delivered an infant vaginally from such a jjosition, it is not possible 
to predict the outcome. Falls’-' case would seem the close.st analogj’ reported. 

It is well known that complete necropsy reveals a high incidence of cerebral hemorrhage 
as the principal cause of stillbirth and neonatal death. That damage to the spinal column 
and cord is frecjuently as.sociatcd with breech delivery and especially with version and ex- 
traction has been pointed out by Spencer, n Stolzenbergcr,J2 Sadism and Ehrcnfest.i'*' 
E.xcepting Spencer, the.‘'e ;iuthors have poinle-d put that hyperextension of the cervical spine 
in the execution of the Mauriceau maneuver is particularly dangerous, and more so. if any 
lateral traction be made at the time hyperextension exists. Zellwcgeric has recently reported^ 
four cases of spinal cord damage in infants, in one of which there was marked forward 
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elective, low cervical, cesarean, section was performed with the patient under spinal anesthesia. 
There were several pea-sized subserous uterine mj^omata. The suspension had apparently been 
of the Gilliam type but no distortion of the uterus that could not be ascribed to the fetal 
position was demonstrable. No adlxesions were noted. A boy weighing seven pounds, one 
and one-half ounces (3,213 6m.) was easily delivered and the baby cried spontaneously. 


A. B. 

Fig. 2. — (Official U. S. Navy photographs.) A. Appearance of the cervical spine on the 
sixth ffay of extrauterine life. Note forward dislocation of C I, II and III on C IV. B. Ap- 
pearance on the eighteenth day of life. 

The mother’s postoperative course was uneventful. The baby had a good cry, moved 
all of Ms extremities, and nursed well. The neeh seemed longer than average and was 
quite flaccid. Neurologic examination gave negative results. Roentgenographic examination 
of the cervical spine on the sixth day after delivery revealed forward dislocation of the first, 
second, and third cervical vertebrae on the fourth (Eig. 2A). The baby was kept in Trendelen- 
burg position and immobilization of the head and neck was attempted by means of sand- 
bags. On the eighteenth day of life roentgenograms again revealed tlie dislocation (Eig. 2R). 
The baby was then referred to Dr. E. L. Fort of Jacksonville, Florida, who applied a light 
metal splint to immobilize the head and neck. A roentgenogram made when the baby was 
four months of age revealed reduction of the dislocation. At five months, the baby held his 
head up well and was normal on physical examination. Owing to the rarity of dislocations 
of the cervical spine in newborn infants, roehtgenograms were made of the cervical spine of 
a normal eight-day-old baby. Slightlj* varying lateral projections were made and these served 
.to confirm the actual dislocation noted in the case presented (Fig. 3A and B). 




NORMAL PREGNANCY FOLLOWING TUBOUTERINE IMPLANTATION 

Hubert R. Arnold, M.D., and J, Frank Shea, M.D., San Francisco, Calif. 

T here is a ver^" extensive literature on various operative procedures for 
sterilization and subsequent pregnancies following such procedures. Some 
such pregnancies were normal uterine pregnancies vdth normal deliveries and 
others were extrauterine. We refer primarily to operations performed for the 
purpose of sterilization. But, unfortunately, many surgeons are in the habit of 
removing tubes indiscriminately, when the tubes need either no surgery or some 
minor plastic procedure, such as opening a closed fimbriated end or excismg some 
constricting fibrous bands. While modern pelvic surgery in honest, capable 
hands leans toward preservation, it would appear that the ovary is the main 
benefieiaiy in this change of attitude, which has come about only too slowly. 
And even here, many surgeons are only too prone to remove an ovary which 
needs either no surgery or only the puncture or removal of some cysts, or, at 
most, only a partial resection, since half an ovarj^ is better than no ovary, and 
a woman can become pregnant with half an ovary and one tube (even a poor 
and distorted tube). We believe the matter of depriving a woman in the child- 
bearing age of motherhood is one that has not been given enough serious thought. 
The uterus itself is only too often removed by surgeons who are either un- 
scrupulous or ignorant of uterine pathologjL This is not a subject for discussion 
here. 

We have compiled a list of 125 references relative to the operative pro- 
cedures of establishing fecundity following operations for sterilization and 
allied subjects. These references are in Spanish, French, German and English. 
We have most of the articles in foreign languages either translated verbatim or 
abstracted, and we have read most of these articles, but believe it will serve no 
useful purpose to list them all with this article. They cannot all be referred to 
here, and anyone interested in this subject is familiar ^vith the vast literature 
on sterilization and methods to correct this condition. Anyone not interested 
would not appreciate the amoimt of study involved and would not use the refer- 
ences. We shall merely list the references quoted here, and attempt to give 
some idea of the infrequency of pregnancy follovnng such corrective surger 3 ^ 
As above stated, prcgnancj" has followed sterilization operations in many 
cases. It has also, in many instances, followed surgery not performed for the 
purpose of sterilization but which was, by its very nature, sterilizing in character, 
such as bilateral salpingectomy and/or oophorectomy and hystereetomj^ Here 
an operative procedure to correct sterilization is most called for, but, in our 
case, the patient was sterilized “on purpose” in a State Tn.stitution. The details 
will be given later. 
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dislocation, of the sixth on the seventh cervical vertebra with consequent transection of the 
cervical cord at this level. Breech delivery had been effected Avith much traction but there 
is no mention made as to the use of the Mauriceau maneuver. ToA^erudi" found central 
nervous system hemorrliage in 38.8 ' per cent of 953 newborn infants coming to necropsy. 
He put gi-eat emphasis on the occurrence of abnormal pregnancy as the principal cause of 
hemorrhage but it is noteworthy that of the infants exhibiting hemorrhage into the central 
nervous system, more than 25 per cent was born by breecli delivery. 

It is hoped that tiie report of this case and the review of the pertinent literature will 
serve to render the obstetrician more conscious of deflection attitudes in breech presentation 
and more mindful of the vulnerability of the cervical spine and cord. Roentgenography is 
. paramount as an aid in dia^osis and should be used much more often in breech presenta- 
tions that persist until labor supervenes. Even in the absence of other positive evidence, 
it would seem reasonable to suppose that labor in the presence of hyperextension of the 
cervical spine could cause fatal damage to the cord. 
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cavity by means of a long probe. The abdomen was opened and the fibrosed 
areas where section and ligation had been performed were excised. These areas 
were adjacent to the utenis. 

The tul)es were then abont 1 inch shorter than nmanal. The uteras Avas 
then incised transversely across the fundus from cornu to cornu Avhere the inter- 
stitial portions of the tubes would normally be. The whole length of the in- 
cision was carried into the uterine cavity. One strand of the silkworm gut Avas 
threaded through one tube, leaving about 1 incli projecting through the fimbrial 
end and the other .strand of gut AA'as similarly tlii’eaded through the other tube. 
The uterine ends of tlie tubes Avere split for about inch and each tube, one lip 
only, Avas sutured to the uterus at the site Avhich insured the tubes Avere Ijdng in 
their normal position. The uterus AA'as then closed. The tAvo strands of silkAvorm 
gut Avere AvithdraAvn on the eighth day. Insufflation of the tubes later shoAved 
them to be patent, and hysterosalpingography confirmed this finding. 

There have been many similar types of technique described Antli sub.se- 
quent pregnancies, some of which haAm gone to full term. IIoAveA'cr, the num- 
ber of full term pregnancies has been comparatively .small. 

An cAmr-present danger folloA^ung tubouterine implantation is tubal preg- 
nancy. Sovak^ describes such a ease. SoA^ak had a large experience in plastic 
operative procedures to establish fertility folloAving chronic pehac disease and 
sterilization operations. Many of his cases Averc occluded oviducts folloAving 
chronic pelvic disease. This ease Avas operated upon in Febmary, 1932, and 
both tubes Avere found to be occluded. By his special technique, a bilateral 
tubouterine implantation Avas performed. ScA'cnteen months later, the patient 
had a uterine pregnancy folloAved by abortion. In August, 1935, she Avas again 
hospitalized and operated upon for tubal pregnancy. Both tubes appeared nor- 
mal except for the right tubal pregnancy. There Avas no apparent contracture 
at the tubouterine juncture. Insufflation later shoAved the left tube to be patent. 
This ease is of interest because it permitted a survey of the end results of 
tubouterine implantation. One of the e.ssential complications of tubouterine im- 
plantations is contracture due to citcatrization of the newly created o.stia in the 
horns of the utenis upon the implanted tubes. This complication Avould natu- 
rally preAmut pregnancy completely, but it is generally agreed that the cause or 
main cause of tubal pregnancy is the pathologic damage in the occluded tubes 
folloAA'ing pelvic disease. And since many plastic operations to e.stabli.sh fertility 
are on diseased tubes, it naturall.A^ folloAvs that the incidcoicc of tubal pregnane.y 
following .such plastic operation in these cases Avill result in a high rate of tubal 
pregnancies. 

This hazard is not imminent in tubouterine implantation to establi.sh fer- 
tility after sterilization operations on e.s.scnlially normal tubes. 

In plastic surgeiy for reconstruction of the oviducts occluded at the fimlu'i- 
ated ends the jirocedure is relatively simple. In these eases a phimosis operation 
is done at the ends of the tube.s, leaving them patent at the end of the operation. 
The chances of pregnancy following this procedure, in spite of the high inci- 
dence of tubal patencies is veiy meager. “Some such cases can be opened b.y 
insufflation pre.s.sure. Holden® reports a case of full-tcnn pregnancy folloAving a 
phimo.sis operation on the occluded fimbriated ends of the tubes. Kubin, in di.s- ' 
ciLSsing Holden’s paper, states he has done many tubouteiine implantations and 
has never had a pregnancy folloAv. Feightal, also, in discussing Holden’s paper, 
states that in three years on his Gynecological Division of the Roosevelt Ho.s- 
pital fifteen cases of tubouterine implantation were done and no pregnancies 
folloAved, although 80 per cent of the.se eases re.sulted in tubal patencies. 

Ill any di.scussion of female infertility, the .status of the husband mu.st also 
be considered. This -should include a morphologic sperm count. The general 
health of both hu.sband and Avife must be considered. 
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Douglass^ reports an operative tecliniqne to correct sterility following bi- 
lateral salpingectomy. He reports four, cases. The ovary is mobilized, and 
transposed to the cornu of the same side, providing the infundibulopelvic liga- 
ment is long enough, and sutured into a wedge-shaped defect made in the cornu, 
in which the short intrauterine tube still remains, and is placed against the open 
distal end of the tube. Peritonealization is done over this area. Pregnancy did 
not follow three of these cases, but one was admitted to the hospital five and one- 
half months after surger.y for uterine bleeding of one week’s duration. She 
was curetted and the pathologic report was tj’pical placental tissue with infec- 
tion. Hence impregnation did occur, even though it did not go to term. Dou- 
glass concludes such surgery is worth while, and believes it should be encouraged. 

Martin,^ Dudley,® and Storer* descriljed special operations of ovarian trans- 
plant following bilateral salpingectomy but their eases, although some pregnan- 
cies followed, all terminated in abortion. The reader is referred to their original 
articles for their technique. 

The series of eases reported by Estes® included four pregnancies, two of 
which went to full term. Twenty-two women in this series had shown fertility 
before contracting pelvic disease which made bilateral salpingectomy necessary. 
His operation is a periuterine transposition,' leaving a certain amount of the 
uterine portion of the tube in situ and fixing a portion of the corresponding 
ovary on its pedicle directly over it. 

In general, attempts to establish fertility following bilateral salpingectomy 
have met vdth ahnost universal failure with only few exceptions. The literature 
is rich in material but poor in results. 

Extrauterine pregnancy has been reported following supravaginal hysterec- 
tomy but only noth surgical interference, to end in failure. It would serve no 
purpose to list all the references in the literature concerned with this problem. 
Also, attempts at impregnation after bilateral oophorectomy, by grafts of homog- 
enous ovarian tissue have failed. In the few such eases reported, following 
bilateral oophorectomy, ndtli homogenous ovarian tissue grafts, it is assumed 
pregnancy followed as a result of ovulation with accessory ovarian tissue rather 
than activity or o%uilation of the homogenous graft. These grafts (homogenous) 
absorb or become sear tissue the same as autogenous free grafts or transplants 
of ovarian tissue which is placed in the uterine cavity or cornu of the uterus, 
while the ovary is deprived of its pedicle with a free and adequate blood supply. 
The above discussion has to do mainly with pregnancy following bilateral 
salpingectomy or bilateral oophorectomy or both, after attempts to estalfiish 
fertility by surgical means. It is true pregnancy has followed bilateral sal- 
pingectomy but these pregnancies have been extrauterine and have been tenni- 
nated by surgical interference to remove the fetus before term. 

In a very broad sense, a general statement can be made that attempts to 
establish fertility by any means following surgical sterilization have been un- 
satisfactory. However, surgery as a means of establishing fertility following 
tjdng and/or partial resection of the tubes has met with somewhat better results. 
This is time when the fimbriated ends of the tubes have been left intact, the 
tubes being tied and/or resected at the uterine end. This subject is separate 
and distinct from plastic operations on the tubes foUownng pelvic disease. 

Hayes® reported a case of normal full term pregnancy following tubouterine 
implantation. She was a quartipara, 25 years old, who had been sterilized four 
years previously by section and ligature of both tubes at the uterine ends. How- 
ever, follounng the plastic operation and before the successful pregnancy, there 
was one spontaneous abortion. His technique was as follows. Two pieces of 
sillrworm gut were passed per vagina through the cervix and into the uterine 
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Addendum 

This patient has not menstruated since Feb. 11, 1947, and the diagnosis of pregnancy 
has been made and confirmed since completion of this paper. This is her second preg- 
nancy since tubouterine implantation. 
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Report of Case 

This is the case of a ^yhite -woman, aged 23 j'ears. On Sept. 9, 1938, at the age of 15 
jmars, she was committed to a State Home, as an '‘incorrigible.” Shortly after commit- 
ment, surgical sterilization, section of Pallopiau tubes, was performed, by consent and 
request of her mother. On Oct. 10, 1940, she escaped from this institution. She was then 
17 years old. She .was not recommitted and the State officially discharged her. She was 
placed on parole. 

During the summer of 1943, she consulted us and wished to be operated upon to re- 
establish fertility, since she wanted a baby. History was obtained from the institution, 
so the condition of the tubes was not investigated by insufflation nor bj' uterograms. She 
was operated upon at St. Mary’s Hospital on Jan. 11, 1944. A tubouteriiie implantation 
was done, right tube only (technique to be described later).' At that time, she was not 
with her husband due to war conditions. Her husband returned during December, 1945. 
She had not been with him since her operation. After his return, her next menstrual 
pei’iod began Jan. 12, 1946, and ended 4 days later. She was seen on Feb. 27, 1946, and 
pelvic examination showed a probable pregnancy. On Oct. 21, 1946, after a normal preg- 
nancy, she gave birth to a normal 7 pound 11 ounce baby boj\ It was a normal delivery. 

Before oi^erating upon her, we secured proper legal advice and a written release from 
the institution. The release was granted by the superintendent of the Home, on recom- 
mendation of the Social Service Department. The release stated that she was well adjusted. 

Technique of Operation 

Under general anesthesia, the abdomen was opened by a long right paramedian in- 
cision. Onl}' a few adhesions were encountered and these were easily separated. The 
uterus was normal and in good position. Both tubes had been severed at the uterine 
.juncture and a section of each tube had been removed. Both ovaries were present and 
normal. Both tubes were open at the fimbriated ends. The left tube was only about 
one-third its normal length and a probe inserted through the fimbriated end readil}’ went 
to the closed proximal ligatured end where a section had been removed. It was at once 
apparent this tube was too short to be mobilized sufflciently to reach the corresponding 
cornu easily. It was therefore decided not to do a tubouterine implantation on this side. 
The right tube was one-half to two-thirds its normal length and a probe was easilj', inserted 
through the fimbriated end to the closed proximal end. This end was amputated and the 
probe then ran through the entire length of the tube. This end was then mobilized for 
a distance of three to four centimeters. A small wedge-shaped piece of the cornu was then 
removed, by transverse incisions, the incisions being carried down to and through the endo- 
metrium. The endometrium was now grasped by two Allis forceps and pulled partly 
through the uterine ostium just made. Two silk sutures were inserted through the open 
end of the tube, on opposite sides from the lumen to the outside. Each suture was then 
threaded on a large curved needle, both ends of the suture being put through the eye of 
the needle, and each needle -was inserted through the uterine ostium and into the cavity 
of the uterus and then through the uterine wall. The sutures were brought out through 
the uterus on opposite sides of the ostium, to keep the end of the tube patent, and secured 
to the peritoneal covering of the uterus. The endometriuin was then loosely sutured around 
the tube with No. 00 chromic atraumatic suture and the myometrium was next sutured 
loosely around the tube, the sutures catching the peritoneal covering of the tube. These 
sutures were not pulled tight so as not to constrict the tube. There was a normal con- 
valescence, menstruation was normal, and pregnancy took place as above outlined. 

Conclusion 

A simple operative technique of tubouterine implantation is described 
with subsequent normal pregnancy. Although pregnancy is infrequent fol- 
lowing plastic pelvic surgery to restore fertility, we believe it is justifiable and 
should be done in selected cases. 
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Material and Method of Study Used 

The oxidized cellulose utilized in this clinical trial was supplied in sealed 
glass jars which contained 10 j'ards of 1% inch wide sterile gauze in 4 thick- 
nesses. This material differs from ordinary gauze only in that it has a lemon 
yellow tint and carries a faintly acrid odor. When ready to he used, the seal 
Avas broken and the contents immediately packed into the uterine cavity. The 
processed gauze is comparable to the plain type in facility of handling. In con- 
tact with blood, the gauze quickly turns black, and, Avhen used in quantity, foims 
a sticky, gelatinous mass. 

That there is an appreciable decrease in volume in this proce.ss is illustrated 
by experiment in Autro. A 50 cm. cylinder Avas tightly packed with dry oxidized 
cellulose and enough aaIioIc blood Avas added to pi’oduce .saluratioji. Taa'cIa'c hours 
later, the mass occupied only four-fifths of the cylinder capacity. 

The cases presented in this sei-Ies Avere .selected from admissions to the Oh- 
.stetrical Department of the Unhmrsity of Nebra.ska Ho.spital. Patients Averc 
carefully screened to eliminate those exhibiting frank or potential infection. A 
total of 24 patients AA^crc packed, including 6 primiparas and 18 multiparas. 
Labors A'aried in length from one and one-half to tAventy-eight hours, and all 
Avere uncomplicated in the first and second stages. DeliA^eries Avere noimal and 
spontaneous in all but one case, in AA’hich Ioav forceps Avere emploA-ed. The mem- 
branes ruptured a minimum of four minutes and maximum of scA’cn hours prior 
to deliAmry. 

In this small series, postpartum blood lo.ss exceeded the noimal in three 
patients, one of Avhom suffered an inveision of the utems. The value of this 
studj’’ Avould liaA’-e been considerably enhanced if postpailum hemorrhage had 
been a complicating feature of all cases reported, but Ave aa'CI’c particularly 
anxious to observe the local and general clinical reaction Avhen oxidized cellulo.se 
AAms used as a postpartum tampon. 

All packs Avere inserted by one of the authors, immediately folloAving routine 
postdeliverj^ inspection of the cenix. Amounts of gauze introduced varied from 
four to ton yards, and, in each instance, attempt Avas made to fill the uterine 
cavity ti,a:htly and completely. In the majority of cases, the Holmes uterine 
packer was used, but, in a fcAv instances, the procedure Avas accomplished Anth 
utei’ine dressing forceps. OxjTocics AA'ci'e employed according to the depart- 
mental routine, AAdiich includes one c.c. of Pitoein admini.stered intramuscularly 
at time of deliA^erj’- of the anterior fetal .shoulder, folloAved bj^ giving ^^2o Drgo- 
traie intraA’-enou.sly at termination of the third stage. 

On the fifth postpartum day, all patients Avere prepared for and .subjected 
to sterile Amginal examinations, noting presence or alisence of pack rc.sidue. ' In 
addition, routine endocerA'ical cultures Avere taken and re.sidual urine mea.saired. 
On the tenth postpartum day the examination Avas repeated and all vaginal rem- 
nants of the pack remoAud. Sedimentation rates, according to the Wintrobc 
method, Avere read on the day of deliAUi-y and again on the fourth and tenth post- 
partum days. The character and amount of lochia and the rale of uterine 
involution Avere obserAud and recorded daily. Postpartum nursing care Avas 
routine. Early ambulation is the lule on this obstetric service and no exception 
Avas made for patients in this .s^ud.A^ Accordingly all cases Avei-e up in a chair on 
the second postpartum day. Those Avith uncomplicated course Avere discharged 
on the tenth day folloAving deliAury. 


Results 

Elimination of Pact :. — Animal e.x])eriments had led the au(hor.s to believe 
that the cellulose packs might be retained until completely absorbed. It Avas soon 
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(From the Departmenis of OTjsteirics a7id Gynecology aiid Physiology, University of Nebraska 

College of 'Medicine, University Hospital) 

O XIDIZED cellulose,* the material used in this clinical study, is an absorb- 
able, hemostatic, gauzelike material fii*st prepared by Kenyon and associ- 
ates.^’ ^ They demonstrated that when ordinary surgical gauze or cotton is 
treated with nitrogen dioxide gas, the cellulose is converted into polyandro- 
glucuronic acid which is a soluble, hemostatic chemical compound, the end prod- 
uct retaining the physical form of the original gauze. This timely discovery led 
to extensive animal experimentation by Frantz® in which oxidized cellulose was 
introduced into almost every cavity of the body. The absorbable and nonirritat- 
ing properties of the material were clearlj’’ and conclusively demonstrated. When 
it was further discovered that oxidized cellulose was actively effective in controll- 
ing hemorrhage, unlimited usefulness was emusaged and clinical investigation 
was launched.^ The results were extremely gratifying, and demonstrated that it 
could be used safely and vnth impunity as a hemostatic pack in both open and 
closed cavities. 

The success of its trial in the fields of general, urologic, gynecologic and 
neurosurgery®'® suggested to the senior author that it might well be the answer 
for control of the ever troublesome and constantly dangerous condition of post- 
partum hemorrhage. Preliminary investigation in animals was begun in the 
Physiology Department of the University of Nebraska in collaboration with Dr. 
A.'R. McIntyre.^® 

Female dogs, both pregnant and nonpregnant, were hysterotomized and a 
maximum of 5. yards of oxidized cellulose was packed into the endometrial cavity 
of one horn of the bicornute utenis. Ten days later the dogs were reoperated 
upon and the uterine cavities inspected, at which time portions of the endo- 
metrium were obtained for biopsy. The results of these experiments indicated 
no generalized toxic or pelvic inflammatory reaction. The absence of the original 
oxidized gauze at the time of reoperation further demonstrated that the gauze 
either had been completely absorbed or extraded through the birth passage. 
Biopsies obtained from the packed and opposite horns of the uterus revealed an 
identically normal postpartum histologic appearance. The conclusion, that 
oxidized cellulose may be used safely as an intrauterine surgical packing in ani- 
mdls, encouraged the authors to attempt its use in the human postpartum uterus. 

*The oxidized cellulose (Hemopak) used in tliis study was generously and kindly supplied 
by Johnson & Johnson Company. 
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there appeared to be no excessive or diminished amount of discharge. The type 
of loehial discharge was difficult to ascertain because it was colored by eonlaet 
with the packing residue. As indicated in Fig. 2, it was considered that the 
rubral discharge persisted beyond the accepted normal length of time in 14 eases ; 
remained for the normal average in 9 cases; and disappeared sooner than nor- 
mally expected in 1 ease. 

Rato of Uterine Involution. — ^Daily measurements of the height of the 
fundus were made on all patients. Measurement was in terms of number of 
fingerbreadths separating the fundus from the level of the umbilicus. In com- 
parison with accepted standards,^^ the results suggested that the rate of involu- 
tion was slower than normal in 21 of the patients and within normal limits for 
the remainder. (See Fig. 3.) It appeared that intrauterine and intravaginal 
retention of the pack delaj'^ed the rate of involution by acting as a mechanical 
barrier to descent of the uterus into the pelvis. 

Urinary Retention. — The patients experienced difficulty in voiding during 
the time that the pack remained in situ. However, in no case was absolute 
inability 'to void encountered. Catheterization for residual urine demonstrated 
that a total of 10 patients carried amounts of more than 50 c.e. on the fourth 
postpartum day. Of these, the re.sidual persisted until the day of discharge in 
5. No clinical or laboratory evidence of urinary infection was observed, 

Racteriologic and Histologic Study. — At the time of the routine examina- 
tion of the fifth and tenth post-partum days, interceiwical cultures were obtained. 
Bacteriologie study indicated the i.solation of the following organisms in the fre- 
quency listed: 


Nonhemolytic streptococci 

15 cases 

Escherichia coli 

14 cases 

Staphylococci 

9 cases 

Hemolytic .streptococci 

6 cases 

Monilia 

6 cases 

Aerobic streptococci 

5 cases 

Hemolytic staphylococci albi 

4 cases 

Nonhemolytic staphylococci albi 

4 cases 

Diphtheroids 

4 cases 

Gram-negative rods 

4 cases 

Staphylococcus citreus 

1 case 

Streptococcus viridans 

1 case 

Micrococcus tetragenus 

1 case 

Bacillus subtilis 

1 case 

Proteus vulgaris 

1 case 


Inspection of the pack lusidue immediately upon expulsion gave evidence 
of a thin film of fragile, pink-colored, coagulum adherent to its surface. Repre- 
sentative sections were studied microscopically but in no instance was it possible 
to identifj^ any decidual tissue. 


Discussion 

The merit of ordinary gauze as an intrauterine pack for the control of 
postpartum hemorrhage has long been established. The advantage of a similar 
material with the additional properties of absorbability and hemostasis is ap- 
parent. This clinical trial has .ser^’ed to gather clinical data concerning the 
intrauterine use of oxidized cellulose. 
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discovered, liowcver, that the uterus treated the material as a foreign l3ody and, 
hy virtue of; its contractile power, expelled the contents into llie vagina within 
72 hours following introduction. Expulsion from the vagina Avas complete in 
seA’^en cases, among AAhom six Avere multiparous patients Avitli marked perineal 
relaxation. Only oiic primipara expelled the pack completely and spontaneously. 
In each of these eases, the material extruded Avas in the form of a solid, tarry 
black, irregularly spherical bolus about 12 cm. in diameter. When teased apart, 
the central portion AA-as found to retain the me.shlike characteristic and color of 
the origjjial cellulose gauze but AA-ithout its 1cn.sile .slre}igth. In the remainder of 
the scries, the pack Avas cxiAclled into the AUigina from Avhich it aa'OS necessary to 
extract it digitally. The procedure AAms in no manner difficult and produced no 
unusual discomfort to the patient. Since oxidized cellulose is soluble in a 0.15 
molar alkaline solution, it aa’os considered likely that a sterile soda douche of such 
concentration might aid m expulsion. This AA'as tried in one case AA’ith no ap- 
preciable effect. It AA-as of interest to note that the surface of the expelled ]3ack 
residue Avas smooth and indicated no cA'idenec of attached endometrial tissue. 

MorhidUy. — All patients, Avhb on tAA’o or more sucecssiA'c days, demonstrated 
a febrile reaction of 100.4° F. or higher AA'ere classified as morbid. Taa'O such 
cases occurred Avithin this series. One folloAA'cd a complete iiiAmrsion of the uterus 
AA'ith severe postpartum hemorrhage and shock, Avhich A\'as treated by immediate 
manual replacement of the uterus and introduction of an oxidized cellulose pack. 
The control of hemorrhage AA-as not immediate, but the patient I'esponded to sub- 
stitution and rei)lacemcnt therapy and rccoAmred complctcl.A^ The cause of the 
moiTiidity encountered in the second case could not be explained. This repre- 
sented a morbidity incidence of 8.3 per cent AAdiieh compares faAmrably AAitli the 
results of Anderson ct al.“ aaIio reported an incidence of 38 per cent in a similar 
type of clinical study using gauze ])acks impregnated AAnth sulfanilamide. 



SEDIMENTATION RATE 

Fig. 1. 

Sedimentation Rate. — The Amluc of this laboratoiy procedure Avas ques- 
tioned, inasmuch as the rate is increased normally during pregnancy ; hoAAmver, a 
relative evaluation Avas attempted by obtaining a base level reading on the day 
of delivery and repeating on the fourth and tenth days post partum. As indi- 
cated in Pig. 1, there Avas an increased sedimentation rate of 5 mm. or more in 
6 cases; no appreciable change in 14 cases; and a decrease in 4 cases. 

Lochia. — The type and amount of lochia was observed carefully and classi- 
fied according to standards described in current obstetrical texts.^^ study, 
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The results indicate that the material can be used mthout deleterious effect 
upon the patient. It produces no toxic or inflammatory reaction in the tis.sue 
■with ■which it has contact, and on expulsion, does not carry ■with it an}’’ of the 
endometrium as does the regular t}T)e gauze pack, and so it may be considered 
atraumatic. There is ahvays danger attendant to the invasion of the utei'us and 
the same caution in sterile technique must be exercised in the introduction of this 
t}T)e of pack as in the use of any other. 

The hemostatic property of oxidized cellulose has been adequately demon- 
strated in other experimental and clinical studies. In the three eases of post- 
partum hemorrhage encountered ■within this series, it proved effective in con- 
trolling blood I 0 .SS. Its action is dependent upon direct apposition to the bleed- 
ing surface, and, for that reason, ox}docies ■were employed in an effort to main- 
tain uterine tone and keep the utems finnly contracted about the pack. For the 
same reason, it is important that the uterine cavity be tightly, firmly, and com- 
pletely filled ■v\dth the packing material, since the total volume of the residue is 
diminished following saturation with blood. This, of course, suggests that some 
of its effectiveness might be attributed to simple mechanical pressure. 

In anticipating complete absorption of the pack, sufficient consideration was 
not given to the fact that the quantity of material used required more time for 
dissolution than allowed by a contracting organ with a physiologic determination 
to rid itself of any foreign substance. The end result proved uterine elimination 
to be early and complete, but when retention vdthin the vaginal canal did occur 
there was no difficulty in removing the residue with the sterile gloved index 
finger. 

Subjectively, the patients complained frequently of discomfort due to pehne 
pressure, especially during the time that the entii’e pack residue remained in- 
carcerated ■ttdthin the vagina. As far as could be deteimined, the degree of pres- 
sure was no greater than that experienced by patients with regular gauze packs. 
Certainly, use, of oxidized cellulose eliminated completely the distress that pa- 
tients usually experienced with the removal of regular gauze pacldng material. 

Time has not allowed for a complete follow-up on men.straal habits of the 
patients treated in this .study, but, to date, thei’e is no record of unusual disturb- 
ance in type, quantity, or regularity of catamenia when re-established. 

Summary 

Oxidized cellulose in long strips was used as a postpartum intrauterine pack 
i7i twe7)ty-four patients, of whom three demonstrated frank postpartum hemor- 
rhage. Results obtained indicated that this type of packing is effective in the 
control of bleeding and has no harmful effects, either locally or generally. The 
gauze is .spontaneously expelled by the uterus too soon to allow for complete 
absorption. This .study serves to demonstrate that the gauze can be safely intro- 
duced into the postpartum uterine cavity to control postpartum bleeding. Tins 
represents a preliminary report and a larger number of eases are required for 
study before further conclu-sions can be drawm. 



Volume 56 
Number 2 


OXIDIZED GELLDEOSE FOR UTERINE PACKING 


395 


POST 

PARTUM 



LOCHIA RUBRA 



LOCHIA SEROSA 


LOCHIA ALBA 

□ 


TYPE OF LOCHIA 

Pie. 2. 


POST 
PARTUM 
DAY 

DD 
1 

2 

3 

4 

5 

6 

7 

8 
9 

to 

1 2 3 4 6 6 7 8 9 tO U 12 13 34 15 16 17 18 19 20 21 22 23 24 

CASE NUMBERS 

U— LEVEL or UMBILICUS 

I, 2, 3, ETC.— FINGER BREADTHS DISTANCE FROM UMBILICUS 
□ “TIME OF EXPULSION OF PACK 


RATE OF INVOLUTION 


U 

u 

u 

u 

u 

u 

1 

3 

2 

2 ' 

2 

2 

1 

2 

U 


u 

u 

u 

u 


u 

2 

u 

u 

1 

u 

' 

u 

1 

u 

U 

4 

1 

U 


u 

U 

1 

2 

u 

u 

u 

u 

T1 

u 

u 

1 

m 

B 

a 

B 

B 

B 

B 

B 

B 

fl 

B 

B 

u 

U 

u 

U 

fl 

II 

u 

u 

a 

a 

fl 

n 

B 

B 

fl 

a 

B 

B 

□ 

B 

B 

fl 

II 

fl 

II' 

B 

n 

B 

B 

B 

B 

II 

fl 

fl 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

fl 

fl 

fl 

fl 

n 

B 

a 

II 

B 

a 

B 

B 

B 

a 

II 

B 

B 

B 

B 

B 

B 

B 

B 

a 

B 

D 

B 

B 

Bl 

B 

a 

fl 

B 

a 

B 

II 

B 

a 

B 

II 

B 

B 

B 

B 

B 

fl 

B 

fl 

fl 

B 

B 

B 

fl 

B 

a 

a 

B 

B 

a 

fl 

B 

B 

a 

fl 

B 

B 

B 

B 

B 

n 

B 

B 

B 

a 

Q 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

fl 

B 

B 

B 

iB 

B 

B 

B 

B 

B 

fl 

B 

B 

D 

B 

B 

B 

B 

B 

B 

B 

B 

B 

fl 

fl 

B 

B 

B 

B 

IB 

ifl 

B 

B 

fl 

fl 

B 

B 

B 

B 

B 

B 

B 

B 

B 

fl 

B 

B 

a 

fli 

B 

IB 

IB 

■ 

B 

■ 

B 

fl 

■ 

■ 

B 

B 

■ 

fl 

B 

IB 

B 

■ 

B 

B 

B 

■ 

fl 

■ 


Pig. 3. 



Department of Reviews and Abstracts 


Selected Abstracts 


Gynecologic Operations 

Wharton, Lawrence B.: The Indications for Hysterectomy in Benign Conditions Near the 
jSlenopause, South, if. J., p. 1013, December, 1947. 

The decision for hysterectomy in many benign conditions of the uterus tests the diag- 
nostic acumen and sound judgment of the gynecologist. Near the menopause, a variety of 
conditions may mahe accurate diagno.sis of uterine pathology difficult. Obesity, apprehension 
with consequent rigidity of the abdominal wall are indications for careful pelvic examination 
under anesthesia. 

The findings of Miller are quoted, to the effect tliat a review of hystcrectomie.s done in 
10 different hospitals during the first ten months of 194.5 revealed that the clinical diagnosis 
was confirmed by the pathologist in 49.6 per cent of patients upon whom hysterectomy was 
performed. The clinical diagnosis was in error in 17.4 per cent but the operation was con- 
sidered to be justified on the basis of pathologj' found. In .32.8 per cent there was cither no 
pathologic lesion in the pelvic organ or the tissue diagnosis indicated that the operation had 
been contraindicated. Accuracy in diagnosis and soundness in judgment arc under greater 
tests now than ever before because more women consult the gynecologist at the first appear- 
ance of symptoms or even when no symptoms are present. In such patients, error can often 
be avoided by' a period of watchful waiting during which diagnostic .signs wdll develop or 
laboratory tests ^vill become positire. A plea is made for gymecologists to restrain the surgical 
band where indications for operation are doubtful and thus increase the accuracy of diagnosis 
and avoid operation on those patients suffering from limiting functional disorders. 

WlLI.TAM BiCKEIiS. 


de Senarclens, Brancois: Coelioscopy and the Ovarian Cycle, Gynaecologia 123: 220-2-37, 
1947. 

The author, working in the Gymecological Laboratory and the Gynecology Clinic of the 
Paris Medical Faculty, used the Palmer technique for direct visualization of the ovaries. 
After a pneumoperitoneum of 4 to 5 L. of gas, 95 per cent oxygon and 5 per cent carbon 
dioxide, at the rate of 400 c.c. per minute, with the patient in Trendelenburg position, a 
small incision is made, with local anesthetic, centrally about 4 cm. below the umbilicus. 

Tlie authors discuss the contraindications of the procedure and the incidental and acci- 
dental complications arising from the use of the peritoneoscope. Ten cases are reportcij in 
the article. All cases were examined as near to period of ovulation as could be determined 
bv history, nature of cervical mucus, and basal body temperature curve, and an endometrial 

biop-sv was done the same day as the celioscopy. 

In .ceven of the ten cases, de Senarclens found correction of the peritoneal findings with 
other data suggesting ovulation. He concludes that celioscopy is useful in sterility studic.s 
and treatment as well as being valuable in other menstrual abnormalitie.s; c.g., endometriosis. 
The auihor does note, however, that Palmer, in the same laboratory, was able to 
whole ovaries in only 15 of 40 ca.sc.s due to changes in the appcndage.s. C. L. For-so-Wh. 
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portion of the vagina is removed carcinoma cannot recur at that site. Surgerj' also removes 
the IjTnph nodes in the pelvis. Lymph node metastasi.« may be present even in early carcinoma 
of the cervix (stage I). 

Dr. Harry H. Bowing discusses the use of intracavitary radiation therapy for carcinoma 
of the uterine cervix. The author uses a standard platinum tube containing 50 mg. of radium 
sulfate. The walls of the tube are 1 mm, thick. The applicator may contain one or more 
tubes. The following factors are approximate for the treatment of the average stage IH 
lesion. The time of the application may vary from three to twentj'-four hours. The dose 
ranges from 300 to 2400 mg. hr. The interval between applications is one to seven days. 
The total time consumed may be ten to twentv--one dav's. The treatment area is divided into 
zones and the dose applied to each zone in milligram hours is as follows: to the vaginal zone, 
2100 mg. hr., to the proximal cervical zone, 1400 mg. hr., to the distal cervical zone, 1400 mg. 
hr., and to the intrauterine zone, 2000 to 2400 mg. hr. Roentgen therapy is started a few 
days before radium therapy is completed. A dose of 500 to 700 r is applied to each field. 
The author feels that the intracavitarj' intensive broken dose method of radium treatment, 
followed by supplemental roentgen therapy furnishes a wide range of individualization for 
the greatest number of patients who have carcinoma of the uterine cervix. 

Interstitial radium therapy is presented by Dr. George W. Waterman, The author feels 
that the use of needles of low inten.sitj' radiation gives one the opportunity of using small 
doses over a long period of time. The method is also veiy flexible and can be adapted to all 
types and conditions of cancer of the cervix. Ho unusual conditions liave been encountered 
with sepsis, fistula formation, or intestinal injury. The five-year suivival rates compare 
favorably with figures presented for other forms of therapy for carcinoma of the cervix. 

Dr, J. A. Del Eegato discusses transvaginal therapy with x-ray. The author has treated 
over 200 cases of carcinoma of the cervix of all stages and none of these have received radium. 
This treatment lias followed external radiation. The author has no five-year survival rates 
but he does have a 42 per cent three-year survival rate. 

Dr, E. L. Jenkinson and a.ssociates give their five-year survival rates in treatment of 
carcinoma of the uterine cervix. Of 75 patients followed, ,30. C per cent were alive and free 
from disease after at least five years. In the breakdown by stages these figures are more 
enlightening. 

Dr. E. L. Ernst discusses improvement in methods of intravaginal roentgen and radium 
therapy. He describes several types of expanding colposfats which give a more uniform tjT® 
of radiation in the fornices. For tran.svaginal x-ray therapy the author prefers the use of a 
translucent plastic intravaginal cone. Wli.niAM Bef.JIAX. 

Michaels, John P,: Study of Ureteral Blood Supply and Its Bearing on Necrosis of the 

Ureter Pollovzing the Wertheim Operation, Surg,, Gynec. & Obst. 86; 30, 1948. 

Tliis paper deals with the blood supply of fourteen ureters from seven premature infants 
which were dissected following the arterial injection with liquid latex. The blood .supply in 
these ureters consists of one or more fairly large arteries which are derived from the 
abdominal aorta, the common iliac, or the internal iliac arteries. These ureteral vessels may 
be single, double, or triple. The long arteries, on reaching tlie ureter, divide into ascending 
and descending branciies which ana.stomose freelj- with the .short branches from the renal or 
occasional ovarian or spermatic arterie.s and with short branches from the vesicle and uterine 
arteries from below, A brief historical review of the Wertheim operation is given and tiie 
incidence of damaged ureter cited. In order to prevent ureteral injurj', the author suggeste 
a more proficient knowledge of the normal and abnormal blood suj>ply of these structures, 
more careful dissection, and care in avoiding mass ligation. L. H. HEi.nMAX. 

Gurskis, Eugenia E., Beaver, Donald C,, and Nelson, Harry M.: The Microscopic Criteria 

for the Diagnosis of Early Carcinoma of the Cervix Uteri, .Surg., Gynec. & Obst. 85: 

727, 1947. 

This paper is a morphologic .study of noninvasive and early invasive carcinoma in fifteen 
cen-ices. Four thousand fifty-four biopsies were examined, taken from the microscopic slide 
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Levi, Alexander A.: Ovarian Conservation During Surgery Witli Reference to Bilateral 

Dermoids and Endometriosis, Non- England J. 2k[ed. 238: 83, 1948. 

The author states that this paper was written to call attention again to the benefits to 
be derived from conservative operations upon the ovaries of young women who have bilateral 
dermoid cysts or endometriosis of both ovaries and even endometrial implants in the cul-de-sac, 
bladder, and Fallopian tubes. His experience in conservative ovarian surgery is based on 
seventeen years of gj’necologic practice and he is convinced that conservative ovarian surgery 
is possible and ultimately pays large dividends to the patient. 

The author presents in detail the operative findings, pathologic reports, and his particular 
method of conserving ovarian tissue when dealing with bilateral dermoid cysts of that organ 
in young women, in whom the cliildbearuig function was not impaired by surgery. 

He also gives in detail again his conservative surgical treatment of extensive endome- 
triosis in young women in whom a pregnancy subsequently occurred. .Tames P. lilARK. 

Labor, Management, Complications 

Barnes, Josephine: Pethidine in Labour: Results in 500 Cases, Brit. .T. 1: 437, April o, 

1947. 

The chemistry and pharinacologj' is reviewed. It is concluded that Pethidine (Demerol) 
has analgesic and antispasmodic properties. There are a fall in blood pressure and depression 
of respirations when large doses are employed. It was employed in 500 selected patients in 
labor, the great majority of whom were primii>aras. It was considered a safe drug, as minimal 
toxic symptoms were noted in only eleven patients. The gi-oss fetal mortality was 4.2 per 
cent. Hone of the fetal deaths were attributed to the u.se of Demerol. Although 55 infants 
showed some signs of asphyxia, all- recovered. Some relief (analgesia, sleep, feeling of rest- 
fulness, and relaxation) was experienced in 87 per cent of patients and good analgesia was 
obtained in 55 per cent. Failure to obtain satisfactory analgesia was attributed to inadequate 
dosage or delay in administration. No .significant elTect on uterine contractions was observed 
but, in this selective group, labor was somewhat longer than in the controls. This observation 
does not support the contention that this agent shortens labor. The operative incidence was 
not increased. No significant amnesic efl'ect was noted. 

Pethidine is evaluated from the point of view of the ideal criteria laid domi by Sturrock 
and, although it does not fulfill all his criteria, it is suggested that it approaches the ideal 
more nearly than any other obstetric analgesic drug in current use. R. G. Douglas. 


Malignancies 

Ernst, Edwin C.: Diagnosis and Treatment of Carcinoma of the Uterine Cervix, A Panel 

Discussion. Radiology 49: 4, 1947. 

Different phases of the subject are discussed by different men. Dr. A. N. Arneson 
discusses the clinical diagnosis of carcinoma of the cerwx.. He divides his cases into the 
infiltrating type, the everting type and the cratered type of lesion. The everting type of 
cancer presents a favorable prognosis. They are, as a rule, radiosensitive and are usually 
diagnosed in a favorable stage of clinical advance. The infiltrating type is less radiosensitive. 
It has a poorer prognosis and the disease has usually advanced to an unfavorable stage by the 
time the diagnosis is established. The cratered lesion may result from either of the previously 
mentioned types. Different types of x-ray therapy are mentioned for the different types of 
lesions. . Reference is made to the value of radical hysterectomy. 

The pathological aspects are discussed by Dr. Walter J. Seibert. The different forms 
of pathologic classification are reviewed. 

The surgical aspects of the disease are discussed by Dr. John Brewer. Surgical treat- 
ment of cancer of the cerHx is limited to stages. I and II (League of Nations). Removal of 
the cervix by surgery eliminates the possibility of a recurrence there, and since' the upper 
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(1) To show that there is an agent in the rectal and moutli washings of cases of epidemic 
diarrhea of the newborn wliich produces a corneal reaction in rabbits and that comparable 
material from healthy infants does not produce a similar reaction. 

(2) To prove that it is a virus, first by demonstrating that it will pass a bacteria- 
retaining filter, and second by showing that it can be carried through serial passages. 

(3) To prove, by serological means, preferably by a neutralization test, that the agent 
is the cause of the disease. 

The investigation followed the method of Buddingh and Dodd, and, to a lesser extent, 
is directed to discovering other methods of isolating and propagating a virus or viruse.s and 
to proving that they cause the disease. The work is far from completion, but the results are 
sufficiently interesting and the problem sufficientlj' urgent to warrant a preliminary report 
at this time. 

They have found an agent in the rectal washings which causes keratitis in rabbits in 
82 per cent of 45 cases of epidemic diarrhea. 

The agent passes bacteria-retaining filters, can be passed in the rabbit cornea or chick- 
embryo, and is presumably a virus. However, conclusive evidence that the virus is the cause 
of the disease has not yet been obtained. Jame.s P. Mark. 

van Creveld, S.: Nutrition of the Pregnant 'Woman in Relation to Malformations of the 

New Born, Gynaecologia 124: 299, 1947. 

The author, in reviewing the literature of congenital malformations in animals as the 
result of faulty diet, is of the opinion that abnormalities encountered in the human fetus 
may also be due in part to dietary indiscretions. 

The intere.st in dietetics at least goes back to the Cliou Djmasty in China, as early as 
1155 B.C., since the rituals include advice on diet for the pregnant woman. It has been only 
recently that Western Europe was concerned with the possible effects of diet on the fetus as 
well as the mother. 

That nongenetic factors may be respon-sible is suggested by Dvo facts. (1) In the ease 
of cleft lip and palate, the frequency of familial occurrence varies from 5.7 to 44.5 per cent. 
(2) There is a report of nine pairs of identical twins in whom only one member of each 
pair revealed a cleft palate. Malnutrition as an etiological factor of cleft palate has been 
suggested before. In animals, the classic example of the jaguar in the Berlin zoo that had 
thirty-two young with cleft palate is cited. AVlien the diet of the jaguar included warm 
meat (instead of cold, bloodless meat) she promptly produced twenty-five successive offspring 
with normal palates. 

A fair sampling of controlled human cases from the literature are cited. The author 
reports that statistics are now being reviewed concerning the increased frequency of congenital 
malformations in Holland during the recent occupation, wlien pregnancy diets were notoriously 
insufficient and definitely below the accepted optimal nutritional requirements, wliich arc 
given as between 2,000 and 2,800 calories. Eugeke N. Scadkox. 

Cathie, I. A. B.; Breast-Feeding in Eiythrohlastosis Fetalis, Brit. AI. .T., p. 050, Oct. 2.5, 

1947. 

This study was conducted to determine any po.s.sible deleterious effects on the erythro- 
blastotie infant from nursing. It is knomi that milk of mothers who have home such^ babies 
is high in Eh antibodic.s. Investigations were carried out which .showed that antibody is not 
readily destroyed by the gastric juice of infants. In addition, the inge.stion of large amounts 
of serum high in anti-Rli titer was possible without detectable absorption. It was accordingly 
concluded that the weaning of infants with hemolytic di.sease because of the antibody content 
of the mother’s milk is not justified. R. G. DotjORAS. 

Lawler, S. D., and van Loghem, J. J., Jr,: The Rhesus Antigen C«- Causing Hemolytic Dis- 
ease of the Newborn, Lancet, p. 545, Oct. 11, 1947. 

The authors report the second case of isoimmunization due to the rare Rh antigen 
which is found in 2.-5 per cent of English people and 4.9 per cent of the Dutch. Since the 
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files of the Women's Hospital in Detroit. Seven cases were selected us demonstrating early 
noninvasive carcinoma. In addition, eight other cases were obtained from other institutions. 
Six of the early noninvasive tumors demonstrated invasive carcinoma in other areas of the 
cervix. This paper contains no clinical follow-up and only microscopic comparison of the 
noninvasive tumors with early invasive carcinoma is used as a basis of diagnosis. The follow- 
ing were taken as the criteria for the diagnosis of noninvasive carcinoma: 1. The squamous 
epithelial cells had a decreased amount of cytoplasm with deeply stained oval nuclei. All 
fifteen cases showed this change. 2. All the cells of the epithelium resembled each other, from 
the basal to the uppermost layer, so that the basal was not distinguishable. This change was 
observed in twelve cases. 3. In all cases, there was an increase in the number of cells in the 
stratum germinativum. 4. Fourte'en .showed mitotic figures. 5. Basement membrane was not 
penetrated in any noninvasive case. 0. There tvas subepithelial Ijunphocj’tosis in all cases. 

7. Seven cases showed Schiller's line of demarcation between the normal and malignant tissue. 

8. All fifteen cases showed loss of polarity of the cells. 

These fifteen cases seem to be.ar out the earlier work of Rubin, ^leyer, Schiller, and 
Broders. The great lack in many papers on early noninvasive carcinoma has been the poor 
clinical correlation. L. 1*1. Hf.lltiIAN. 


The Newborn 

Caffey, John: Prenatal Bowing and Thickening of Tubular Bones, With Multiple Cutaneous 

Dimples in Arms and Legs. (A Congenital Syndrome of Mechanical Origin), x\m. J. 

Dis. Child. 74: 543, 1947. 

• Prenatal bowing and angulation of a single tubular bone or of a pair of tubular bones 
have been reported in a small number of cases. 

The author presents the case histories of tliree infants born of healthy mothers, each of 
whom had congenital sjunmetric bowings of the femoral and humeral shafts and similar, but 
sometimes unpaired, deformities of the shafts of the tibias, radii, and ulnas. In each case, 
the bowed diaphysial segments were thickened, as well as bent. All curvatures extended 
through substantial longitudinal segments of the shafts in or near their middle thirds. Large, 
symmetric cutaneous dimples overlay the salient angles of the curves in two of the three cases. 
In the third case, dimpling was not particularly looked for. 

The infants were born of healthy mothers, and there was no evidence of inherited or 
familial skeletal or cutaneous disease. The infants were healthy. Complete x-ray studies are 
presented and described, also complete laboratory findings. 

The cause and pathogenesis of these prenatal deformities cannot be established unless 
new methods of examination are introduced for their study. Hower'er, the author believes 
that the skeletal deformities can bo explained satisfactorily in large part by prenatal mechan- 
ical disturbances in utero. In like fashion, pressure from the uterine wall on the fetal skin 
compressed on ectopic, exposed bony points of the fetus produced the cutaneous dimplings. 

Many of the bony deformities disappeared with advancing age, especially in the upper 
extremities, but many others were still present during the third year of life. All neonatal 
dimples persisted, during infancy without significant change with advancing age. 

, James P. Make. 

Meiklejohn, Gordon: Viral Studies on the Etiology of Epidemic Diarrhea of the Newborn, 

California Med. 67: 238, 1947. 

The investigation on the etiologj' of epidemic diarrhea of the newborn was carried on 
as a joint enterprise of the Virus Laboratory of the California State Department of Public 
Health and the Infectious Disease Laboratory at San Francisco Hospital. 

Material was received from all parts of the state; however, material from five hospital 
outbreaks represented some 256 cases. Forty-nine proved fatal. 

The general plan of investigation has been as follows ; 
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American Board of Obstetrics and Gynecology 

The American Board of Obstetrics and Gynecologj' in annual session in Washington, 
D. C., May 16-22, 1948, announced the election of the following officers: 

•Walter T. Dannreuther, M.D., President, 580 Park Avenue, Xew York, Xew York. 

Joseph L. Baer, M.D., Vice-President, 104 S. Michigan Avenue, Chicago, Illinois. 

Xorman P. Miller, M.D., Vice-President, University Hospital, Ann Arbor, Michigan. 

Paul Titus, M.D., Secretary-Treasurer, 1015 Highland Building, Pittsburgh, Pennsyl- 
vania. 

The other Directors of the Board are; 

Willard K. Cooke, M.D., Department of Obstetrics and Gynecology', Medical Branch, 
University of Texas, Galveston, Texas. 

P. Baymrd Carter, kl.D., Duke University, Durham, N. C. 

Robert L. Paulkner, M.D., 2105 Adelbert Road, Cleveland, Ohio. 

Daniel G. Morton, M.D., University of California Medical Center, San Francisco, 
California. 

Robert A. Kimbrough, Jr., M.D., 807 Spruce Street, Philadelphia, Peimsylvania. 

Dr. Morton was appointed to fill the unexpired terra of Dr. Edward A. Schumann 
of Philadelphia, Pa., representing the American Gynecological Society, and Dr. Kimbrough 
the unexpired term of Dr. Ludwig A. Emge of San Francisco, California, representing the 
Section on Obstetrics and Gynecology of the American Medical Association. Both of 
these former Directors had found it necessary to resign. 

At this examination meeting 231 candidates were certified. 

A number of changes in Board requirements and regulations were made. Kew Bulle- 
tins are now available for distribution uxion application, and give details of all new regu- 
lations. These relate both to candidates and to hospitals conducting residency' services 
for training. 

Foremost are the following; 

(1) The ruling that applicants must receive adequate training in both obstetrics and 
gynecology has been defined as meaning a minimum of six month.s, full-time, in 
the branch of either obstetrics or gynecology' relegated to a minor role in a can- 
didate’s training and preference for practice. 

(2) Acceptable preceptorship training is defined. 

(3) The present regulation requiring at least six months of practice in the .specialty 
following the completion of an acceptable training period, has now been ex- 
tended, effective December 31, 1949, to a requirement of two years po.st-training 
practice limited to the .specialty'. 

(4) Specific requirements for ajiproval of hospital service.s for rc.sidency training arc 
outlined. 

(!j) Effective immediately', there will be no further temimrary approvals of ho.spital 
sen'ices for re.sideney training. It i.s planned that all ho.sjiitals holding any ty'pe 
of re.sidency' training apjiroval will soon cither be re.surveyod or initially sur- 
veved by the Council on ^fcdical Education and Hospitals of the A. 
that all future approvals, new or old, will be ba.'-ed entirely' upon inspection fol- 
lowing aiplication. It is expected also that certain re.^urveys will re.sult in with- 
drawal of present residency approval from institutions where the educational 
and training standards are not being maintained. 

404 
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parents and the erythroblastotic infant were alike in blood gi-oups and in the common tj'pes 
of Eh antigen, the cause for erythroblastosis in this ease was obscure at Erst. 

Irving L. Frank. 

Witebsky, E., Rubin, M. I., and Blum, L.: Studies in Erythroblastosis Fetalis: I. Activa- 
. tion of the Incomplete Rh Antibody by the Blood Serum of Full Term and Premature 
Newborn Infants, J. Lab. & Clin. Med. 32: 1330, 1947. 

The authors discuss the properties of the ''blocking” or ''incomplete antibody” which 
requires albumin solution or undiluted serum as a diluent, rather than saline solution to 
activate its agglutination properties. By the use of sera from premature infants, full-term 
infants, and infants during the neonatal period, they have demonstrated a maturation of the 
capacity to activate this antibody. Tins property varies considerably, but in general is weak 
in serum of any infant in comparison to adult serum, and apparently is absent in the fetus 
until full term approaches. They discuss the clinical implications of this phenomenon and 
emphasize the danger of exposing the cells of an erythroblastic infant to adult serum and 
the advantage of replacing the infants cells with exchange transfusion. They also suggest 
that this phenomenon of gradual maturation of the activating principle may lend some 
support to the proponents of premature delivery in erythroblastosis fetalis. S. B. Gusberg. 

Witebsky, E., Rubin, M. I., Engasser, L. M., and Blum, L.: Studies in Erythroblastosis 
Fetalis; H. Investigations on the Detection of Sensitization of the Red Blood Cells 
of Newborn Infants With Erythroblastosis Fetalis, J. Lab. & Clin. hied. 32: 1339, 1947. 

•This group of investigators discuss the importance of early laboratory support for the 
clinical diagnosis of erythroblastosis. In view of the fact that many clinically erythroblastotic 
infants show few or no free antibodies in their cord serum, the need for a test to determine 
sensitization of the child ’s red cells is evident. Tlio authors propose a slide test for detection 
of such sensitization, which simply requires the addition of a drop of normal adult serum to 
several drops of the infant’s qiackcd washed red cells; adult serum has the capacit}- to activate 
agglutination in these sensitized cells. Experimental work demonstrating these phenomena is 
presented, and their clinical significance discussed. The authors re-emphasize the theoretical 
danger of adult serum when transfused into an erythroblastotic child. S. B. Gusberg. 

McBurney, Raymond: Full-Term Infant, West. J. Surg. 55: 363, 1947. 

The California State Board of Health requires that all babies weighing 5 lb. 8 oz. or 
less be reported as premature. EA-idence is presented to show that the birth weight is not 
necessarily indicative of the state of prematurity of the newborn; approximately 1 per cent 
of 6,641 babies born at term weighed 5 lb. 8 oz. or less. These babies are not premature but 
undernourished. The undernourishment may be the result of insufficient food supply to the 
fetus because of the small placenta, infarcts of the placenta, toxemias of pregnancy, or partial 
separation of the placenta. The mortality rate in this series of babies, designated as pre- 
mature according to the law, was no higher than in any series of normal newborn babies. It 
is concluded by the author that birth weight alone is not sufficient indication of prematurity. 

S. B. Gusberg. 
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The next sclietluletl examination (Part I) written examination and review of case 
liistories, for all candidates, will be held in various cities of the United States and Canada 
on Friday, Feb. 4, 1049. Application may be made until ISTov. 1, 1948. Application forms 
and Bulletins are sent upon request made to ' 

Aiieuican Board of Obstetrics and Gynecology, Inc., 
1015 Highland Building, 

Pittsburgh 6, Pennsylvania. 
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descriljed more or le-ss indopeudent muscles, attributing tlieir names to different 
fibers, which was the practice in their times, e.g., Wilson, Guthrie, and Muller 
who described special periurethi-al fibers. 

. No less an authority than Luselilca descril)ed the transverse perinei as a 
part of the levator ani muscle while others considered it a completely inde- 
pendent muscle. However, Gegenbaur, in his textbook, laid it doMTi ‘Hhat a 
morphological unity of all the muscles of the peiineum exists, inasmuch as they 
develop from the primitive sphincter cloacae muscle.” This was the guiding 
principle which stimulated Popowsky in his research. 



Fig. 1. — Scliomatic rcpre.sentation of tlio sphinctoric mu.'^cular group of the pelvic floor. (Po\s'cr, 

.Sure-., G.vnec. & Sept., 1.94C.) 

Popow.sky, working with a .series of young embiyo.s, lenn babie.s, and adults, 
was able to demonstrate tiie origin of the sphincteiic vulval group as arising 
from a single subcutaneous mirscle, the sphincter cloacae (Fig. 2). I have 
repeated a large jiart of this work in the anatomic laboratory of !McGill Uni- 
versity', and my rosulls, as far as they go, confirm Popow.sky s conclusions. 

In the early embryo the allantois and the hindgut terminate caudally in 
a common cavily, the cloaca. This structure, of cour.se, coi‘re.s])onds to that 
found in the adult reptiles and bird.s, in which the orifice is .surrounded by a 
sphineteric muscle. In the liuman embryo the allantois bccome.s .separated from 
the cloaca hy the ingrowtii of a transverse me.sodermal bar, thus forming the 
rectum behind and the urogenital sinus in front. The sphineteric inu.scle as a 
distinct entity can first be seen in a two-month human embryo. For tlie most 
part, this primitive muscle completely surrounds the orifices of the urogenital 
sinus and anus, but already a few fibers can be seen to decussate between these 
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EMBRYOLOGICAL DEVELOPMENT OF THE LEVATOR ANI MUSCLE- 

R. M. H. Power, M.D., M.S., F.A.C.S., Montreal, Quebec 

B y way of preamble, it is relevant to dwell briefly on the anatomic arrange- 
ment and functional development of the vnlval sphineterie musculature 
(Fig. 1). This muscular group derives its origin from the common cloacal 
sphincter to which th.e levator ani muscle is inextricably .related. Both the 
cloacal sphincter and the levator ani are ultimately derived from the third and 
fouith sacral myolomes. 

The morphological work of Eggeling (1896) and the embryological investi- 
gations of Popowsky (1899) have elucidated the relationships of the vulval 
sphineterie group. From the “primordial sphincter cloacae*’ there arises, both 
in the course of phylogeny and of embryology, a division into a sphincter ani 
externus and a urogenital sijhineter. The sphincter ani may differentiate into 
several layei's and become a trilaminar muscle. The urogenital sphincter also 
diffei’entiates further, but in a more decisive manner. Prom it are developed 
the sphincter urethrae, the ischiocavernosus of either side, and a median bulbo- 
cavernosus retaining a tendineus raphe in the midline, and probably the trans- 
verse perinei, superficial and deei?. 

Difference of opinion exists regarding not only these latter muscles them- 
selves but also the question as to where they belong, their isolation, and non- 
isolation. Among others, Henle and Gegenbaur recognized the existence of a 
single muscle placed around the membranous part of the urethra, while others 

♦Presented at the Second Annual Meeting of the Society of Obstetricians and Gynecologists 
of Canada, Ste. Marguerite, Quebec, Oct. 27-29, 1946. 
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transverse perinei muscle is formed. The deep transverse perinei is the last 
of the perineal muscles to appear in the human embryo and most of its develop- 
ment occurs postnatally. These two muscles apparently represent a develop- 
ment from the sphincter vaginae. 

Practically nothing is Imown of the origin of the urogenital diaphragm. 
In some of the lower apes the fascia on the caudal aspect of the pubo-caudalis 
muscle forms a diaphragm in this region, but it is very doubtful if this is homol- 
ogous with the human urogenital diaphragm. Wesson showed that in early 
life the human urogenital diaphragm is poox’ly developed and later acquires its 
characteristic density and strength. He regards it as a functional development, 
arising in man consequent to the upright posture and formed ]jy a condensation 
of the fascia surrounding the muscles. The muscle mass in the embrj-o is 
covered on both a.spects by a primitive connective tissue and in response to the 
functional requirements of the area, these sheets of connective ti.ssue probably 
differentiate into the strong fascial lines of the urogenital diaphragm. 



Fig. 3. — Uevator -ani muscle .seen from above. Xotc anteriorly how pubococcygeal flber.s are 
attached directly to the os pubis. Pubovaginali.s and puborectali.s fibers are clearly defined, 

Davies deserilies the urogenital diaphragm as a continuity of the endo- 
pelvie fascia. This tlu'ows no light on its origin and is merely a statement 
that the various fascial layers in the pelvis ai’e continuous with each other. 
This is a very usual phenomenon throughout the whole body. 

In the lower monkeys the tail musculature is well developed and helps to 
support the viscera. It is composed of a .strong pubocaudalis extending from the 
pubis to the tail and more laterally placed abductor caudalis musele.s. The 
pubocaudalis pa.sse.s beside the rectum but has no or only verj’- slight attach- 
ments to it. In the anthropoids an anococcygeal raphe is pre.sent. The well- 
defined pubocaudalis finds some attachment to the rectum. The iliococeygeus and 



Volume 55 

Number 3 


LEVATOR ANI MUSCLE 


369 


tAvo openings. The primitive cloacal sj)liineter is tlins beginning to divide into 
a sphincter ani externns behind and a sphincter of the urogenital sinus in 
front. 

"With the sphincter ani externns avc have no further concern. As already 
stated, it differentiates into a trilaminar muscle. Coming to the sphincter of 
the urogenital sinus, we may note that shortly after the sinus opens on the 
surface of the embryo, the ventral end of this muscle gains a slight attachment 
to the precartilaginous aiilagc of the os pubis. The ventral-caudal end of the 
urogenital sinus becomes differentiated into the urethra. Consequently, the 
ventral part of the urogenital sphincter develops into the sphincter of the 
urethra and migrates to a deeper plane. At a somewhat later date the con- 
joint caudal end of the IMlillerian ducts Avhich have made contact with the dorsal 
surface of the urogenital sinus push their way down along the posterior wall of 
the sinus to form the vagina; the dorsal end of the sphincter of the urogenital 
sinus surrounds the opening of the primitive- vagina and differentiates into the 
sphincter vaginae or bulbocavernosus muscle. The sphincter of the urethra and 
the sphincter vaginae arc still structurally continuous and are attached ventrally 
to the primitive pubis and from these the ischiocavernosus muscle develops. 




Fig. 2. — Successive -cliflei’entiation of the cloacal sphinctex- in embryos of t'vo, three, flve, and 

seven months. 


In the anthropoid apes the sphincter ani extends forward and forms a 
muscular diaphragm closing in the subpubic angle, and no true transverse 
perinei muscles arc formed. In man this f ortvard extension of the sphincter 
ani is not found, and instead tve find that first a siipei’fieial and then a deep 
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segments is both phjdogenetically and ontogenetically the oldest in tlie body. 
The development of many of the muscles in man and animals has never been 
traced and of the remainder our knowledge is fragmentary and incomplete. 
The levator ani muscle is an evolutionary product representing the caudal 
flexor, abductor musculature of tailed mammals, whicli in man, as in antliro-' 
poid apes, with the reduction of the tail, has gained new relationships with the 
pehdc viscera. The coccygeus represents the proximal ventral caudal abductor 
of tailed mammals. No effort to verify the former statement in the human 
fetus IS recorded in the literature to my knowledge. 



Fig. n. — Gorina'.c pelvl.s .^eon from behlnfl. 

Let US for a moment consider the recti grouj) of the thoracoabdominal 
muscles which arise througli tlio ventral extension of tlie llioraeic myotomes into 
the body wall. 

Certain fundamental proce.sses are operative in the changes of the myo- 
tome.s during the formation of adult nm.selos. Such i)roce.sses may consist of a 
change in the dii-eetion or a migration of myotomes, fusimi of portions of suc- 
cessive myotomes as in the formation of the rectus abdominis muscles, or a 
longitudinal or tangential splitting, or a degeneration of myotomes. 
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coccygeus show tendinous changes. In man the pubocaudalis attains its maxi- 
mum attaclunent to the rectum and forms a time puboreetalis, while the ilio- 
coccygeus and coccygeus show further muscular and fascial regression. In its 
morphologic development the pulioeaudalis experiences a regression in mus- 
cular elements with a compensator}'- development of tendon and fascia (Fig. 3). 




■Fig. 4. — Lateral view o£ (A) great anthropoid, and (B) human pelvis. 'Note high cup- 
shaped arrangement of levator ani muscle in anthropoids with large external sphincter and 
ceplialad termination of sacrum. In the human being the external sphincter is smaller and the 
triangular ligament is present, the sacrum is wider and terminates more caudally. Notice rota- 
tion of ilium in the human being. 


To summarize, in the anthropoids the sacrum is situated very ceplialad to 
the ischium; the pelvic outlet accordingly is a very elongated lozenge, the dorsal 
end being much ceplialad to the ventral, and is weak, especially posteriorly. 
This is compensated for by an exceptional development of the sphincter ani 
externus which extends forwards as a muscular diaphragm into the urogenital 
area (Fig. 4). In man the bony pelvis is greatly • shortened in a cephalic 
caudal direction and the ivider sacrum terminates at a relatively lower level. 
The outlet, therefore, is very much shortened dorsoventrally, but is relativel}' 
broadened from side to side, especially in the anterior part. The pubocaudalis 
now is mainly attached to the rectum and anococcygeal body; the iliococeygeus 
has also moved its insertion on to the side ivall of the anal canal and anococcy- 
geal body, and the coccygeus muscle itself is more tendinous and forms the 
lesser sacrosciatic ligament. Compare, for example, a gorilla with a human 
pelvis (Fig. 5). Notice in the gorilla how ceplialad ■ the sacrmn terminates; 
the complete absence of an ischial spine; the absence of a true sciatic notch, 
and the elongation of the whole pelvis as compared to the human being. In 
man the sphincter ani externus is much reduced and does not form a diaphragm, 
and in its place we find the deep and superficial transverse perinei muscles, 
and the urogenital diaphragm. 

The skeletal musculature is derived almost entirely from the primitive seg- 
ments. These may be said to begin with the segmentation of the dorsal divi- 
sions of the trunk mesoderm. The musculature aiasing from the primitive 
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The myotomes begin to grow into tlie body wall with the development and 
extension of the ribs. Even in a 7-mm. embryo, Ijcfore the myotomes are fused 
into a continuous column, this process has already begun. In a 9-mm. embryo 
the myotome process extends further ventrally than do the ribs and ends 
ventrally in a continuous column on each side — the “rectus element” formed 
by the fusion of the entire myotome thickness. 

This ventral longitudinal muscle column of each side ultimately forms the 
rectus abdominis and pyramidalis in the abdomen; the depressor muscles of the 
hyoid bone hi the neck, while in thorax, owing to tlie development of the 
sternum, is not represented or is represented very occasionally by a vestigial 
sternalis muscle. At this early stage of the embryo we may note that the cloacal 
membrane is still on the caudal edge of the umbilical cord (Fig. 7). The primi- 
tive longitudinal ventral muscle column, therefore, extends between the two 
openings of the primitive alimentaiy canal; from the mouth to the primitive 
cloacal membrane. At a later stage the cloacal membrane migrates caudally 
into the perineum, and as it does it carries with it the original ventral cleft 
between the muscle column of either side. Thus arc formed the lower part of the 
linea alba with the rectus abdominis muscles on either side. 



t 

Fig. 8. — X-ray photograpli. Xote ab-sence of pubic element on right side. 

The levator ani muscle, as shown by its nerve supjdy, is undoubtedly 
derived from the fourth sacral myotome, and it is tempting to suggest that a.s 
this myotome migrates ventrallj' it becomes divided like tlie myotomes of the 
abdominal wall, into two portions; a lateral part, the ilioeoccygeus, foi’ming 
a continuous sheath and corresponding roughly to the oblique muscles of the 
abdominal wall ; and a ventral longitudinal column, the imbococcygeus, or pubo- 
caudalis of lower forms, corresponding approximately to the rectus abdominis. 
If this wcw is substantially correct, the anovaginal cleft between tbc pubo- 
coccygeus of either side really corresponds to an extension of the linea alba, 
which was later cut off from the abdominal linea alba by the development of the 
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As tlie body wall develops, extensions of the myotonies migrate ventrally 
into these walls and the ventral ends of these extensions fuse together to form 
a ventral longitudinal muscle column from which the rectus alxlominis and 
other elements are ultimately developed (Fig. 6). 



FiS. G. — Rifrht side undifferentiated ventral longitudinal muscle column. 
IjOft side differentiated ventral longitudinal mu.scle column. 





Fig. 7. — Diagrammatic ropi'c.«entation of tlio formation of the lower end of the linca alba, 
and the anovaginal cleft. A. The cloacal membrane extends onto the c.aud.al surface of the 
umbilical cord. B, The cloacal membrane has migrated ventrally fonning the upper end of the 
linca alba below the umbilicus. C, The cloacal membrane has reached the perineum. The 
pubic element growing In from the side cuts off the lower end of the linca alba to form the 
anovaginal cleft. (Dotted center represents the umbilical cord. Cross-hatched circle rcpres''nts 
the cloacal membrane.) 
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to form a longitudinal muscle column on each side of the linea. This view 
of the structure of the levator ani muscle, which I owe to Professor C. P. 
Martin, means that the structure of this muscic presents many analogies with 
that of the anterior abdominal wall muscles. 

Again, if this view is substantially correct we might expect that, in eases 
where the os pubis is abseiit, or ijupeiTeetly developed, the loAver end of the 
rectus abdominis and the ventral ojkI of the puborectalis ought to be struc- 
turally continuous. Through the kindness of the Pathological Department of 
McGill University, I was permitted to dissect a case of eetopiae vesicae in 
which the pubis was totally absent on the right side and was only represented 
by a small element on the left (Pig. 8). Figure 9 is a dissection of the right 
side of the abdominal wall and perineum. It shows the rectus abdominis passing 
without a Imeak into the pulDorectalis. This teiminates to the left of the 
coccyx. On the left side rectus abdominis fibers passed directly to the pubic 
element, while about halfway betAveen the umbilicus and this element other 



Fier. 10. — ^Transverse section, sovon-yveck fetus, just beneath tlie pubic clement. Some 
cartilaginous cells are present. On the left side note differentiation of pubococcygeal (a) and 
iliococcygeal (b) fibers to the anterior face of the pubis. Thc.se fibers run obliquely caudalwara 
in .an akteropostcrior direction. 


fibers split and passed eaudally in juxtaposition to and behind the large bowel, 
disappearing in the perineum iiosterolaterally to the displaced anus. The 
perineum was very short on the left and it ivas not po.s.si])le to di.s.sect tlie left 
puborectalis. 
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OS pubis. The longitudinal muscle column of either side, therefore, still extends 
morphologically between the two openings of the alimentary tract, but is inter- 
rupted at two places — one, by the foi-mation of the sternum, and two, by the 
formation of the os pubis. In other words, as the cloacal membrane migrates 
from the umbilical cord to the perineum it carries with it, so to speak, an ex- 
tension of the linea alba, and also an extension of the tendency of the myotomes 



Pis'. 9. — ^Dissection of eviscerated fetus. Diagrams A, B, and_C with fetus tilted at vaiv- 
ing degrees show continuity of rectus abdominis fibers terminating in right puborectalis muscle. 
a. Rectus abdominis fibers, t, Puborectalis fibers. 
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In support of this view we may note that in the selacians, the pelvic floor 
is formed by a backward continuation of tlie rectus abdominis. (Kieth and 
Paramore, Lancet, May, 1910.) The pelvic part of the rectus is attached be- 
hind to the tail; anteriorly it is attached to the movable pelvic girdle. TJie 
cloaca of the dogfish passes out between the right and tlie left primitive repre- 
sentatives of the levator ani, wliieh can compress the cloaca, not by depressing 
the tail, as in mammals, but by pulling the pelvis backwards. This would make 
the pubocaudalis simply a caudal continuation of the rectus abdominis element. 



Fig. 13. — Drawing of adult dogfish, ventral .surface. M = Myotomo.s. T = Transver.se pelvic 

bar. C.P. = Caudopelvic .strand. 

A pelvic floor can .scarcely be .said to e.xi.st in the fi.sh, for tlie pelvis is 
rudimentary. In the dogfish (Fig. 13) the pelvic girdle is represented merely 
by a transverse bar of cartilage placed in front of the cloaca. It is unconnected 
with the vertebral column except by means of that part of the lateral trunk 
musculature wliich extends forwards from the tail into the body and which, a.s 
it passes over the pelvic bar, send.s a good .strand of ils iowcrmo.st fibers to he 
inserted into its upjjcr and lateral part. This strand of fibers, which forms 
part of the central tail musculature, from which it cannot ho differentiated, in 
directed from behind forwards to the pelvic bar and may he called the caudo- 
pelvic strand. 
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Efforts liave been made to follow the development of these muscles in 
detail in the human embryo and are still under way. We are not yet in a 
position to make a positive statement as regards the human embryo, but we 
have many indications that lend support to our view (Figs. 10, 11, and 12). 


Fig. 11. — Two-.-ind-one-haU month fetus. Transverse section through acetabular region. 
Notice obturator Internus imiscle inetlial to whieli are the pubococcygoiil fibers, extending antoro- 
posteriorly. 



Fig. 12. — Actual dissection of four-month fetus showing pubococcygeal and puborectalis 
fibers. In a younger fetus the caudal end of the vertebral column is almost vertically beneath 
the pubic element. Thus the puborectalis and rectus abdominis fibers are almost in a straight 
line. 
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Lastly, this way o£ looking at things may ])ossibly help to exj)lain such 
abnormalities as eetopiae vesieae and epispadias, for, if Ihe cloaeal membrane, 
in its caudal migration, developed abdominal adhesions in the region of the 
umbilicus it could well ha])y)en that a stretched and attenuated ventral wall to 
the allantois would be left in the linea alba and would subsefiuently rupture, 
forming an eeto])iae vesieae. ^Moreover, wlien tlie "cnital tubercle began to form 
near the caudal end of the cleft, we can easily see that its ventral and cephalic 
.surface might iiTclude the caudal end of this attenuated membrane. In the 
perineum, however, the deficiency in the membrane is mo.st likely made good 
by development of the sphincteric group of muscles and the urogenital dia- 
phragm. 

Finally, we may note that the width of the true pelvis is only about one 
third of that of the abdomen. Consequently, the viscera in the pelvis till up most 
of the pelvic floor and sepai-ate the peritoncTun from the pelvic diaphragm. 
The viscera really are lying embedded in a mass of connective ti.ssue which 
forms the various layers of the endopelvic fascia. It is therefore easy to see 
why heimias through the pelvic floor are raie. The pelvic diaphi’agm is not a 
thin muscular layer in contact on its deep asj)ect with the peritoneum like the 
anterior abdominal wall. The vagina, in fact, fonns the one weak spot in the 
pelvic floor and it is here alone that we find heniias as cyslocele, rectocelc and 
prolapse. 

Material u-sed in tlie preparation of tliis paper included nunicroij.« from five \vcek.“ 

to term, .supplied to me Iw variou.s- member.s of the Ob.^-tetrical and Gynecological staffs of 
Tlie Royal Victoria ^foritreal Maternity ]fo.«pitnI, llic .Tewi.sli General, tlie lliscricorde, and 
8t. Marj' 's. 

Dr. George Corner, Director of Embryology, Carnegie In.stituto, Baltimore, Maryland, 
made available to me two .sct.s of stained .serial section.s of the fetal pelvi.“, 89 and 112.5 mm. 
C.E.L. 

I am indebted to Profes.^or C. P. Martin for liis courte.'^y in peiTiiitting free u.sc of tlic 
collection of specimens in Primate .Vnatomy and also for tlie great personal a.s.sistance lie 
lias afforded me. 

Dr. S. M. Friedman, Assi.stant Profe.-sor of Anatomy, made .•several c.xcellent diagram.s 
for me. 

lifay I expre.ss my gratitude to tlio.“c vdio so kindly placed this material at my dispo.sal. 
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In amphibians the recti and puhorectalis are in the same straight line, 
interrupted by the os pnhis (Figs. 14, 15, and 16). The recti abdominis and 
external obliques are attached to the pelvis; their contractions can become 
efficient only by fixation of this structure. This fixation was primarily at- 
tained by the development of the caudopclvic muscles, which thus anchored 
the pelvis posteriorly. The caudopclvic muscles are relatively of considerable 
strength, and pass caudally from the pelvis almost in the same straight line as 
the recti abdominis, and thus are admirably adapted to resist a displacement 
of the pelvis forwards which contraction of the recti tends to bring about. 



Fig. 14. — ^Dissection of cloacal region of the dogfish. About one-half life size. P = Pelvic bar 
bisected and turned outward, C.P. = Caudopelvic strand. 



. Fig. 15. Fig. 16. 


Fig. 15. — ^Dissection of menobranchus showing caudopelvic muscles. A, The cloacal pas- 
sage has been cut through on a plane with these muscles, and the superficial parts have been 
removed. 

Fig. 16. — ^Dissection of salamander maculosus to show A, caudopelvic muscles. (After 
Paramore.) 



PLASMA PROTEINS IN PREGNANCY* 


J, L. MAauiTiiun, M.D., Montreal, Quebec 

P ROTEIN metabolism lias been under investigation for nearly one hundred 
years, but it is onlj’' recently tliat hypoproteinemia has been recognized clin- 
ically. The present study ivas undertaken to determine if a simple method of 
estimating plasma proteins could be adapted to routine use in office obstetrics, 
while being sufificientlj’- accurate to be clinically useful. Its application to a 
group of patients is described and discussed. 

A short reference to the physiological and clinical aspects of the pla-sma 
proteins will first be made. Much of the evidence in the literature is of a con- 
flicting nature, but certain assumptions appear to be reasonable. 

Structure and Function of Plasma Proteins 

The plasma proteins include albumin, globulins, and fibrinogen. The 
albumin fraction is clinically the mo.st important protein in the plasma, main- 
taining o.smotie pressure and viseo.sity. Tlie globulins take part in antibody 
formation, and fibrinogen in blood clotting. It is unusual for either to be 
appreciably lowered in hypoproteinemia, which is always due to a depression 
of the albumin fraction.^’ 

The plasma proteins arc maintained either by an adequate intake of pro- 
tein or when this is lacking, b 3 ’' the so-called reserve .stores. These stores cannot 
be distinguished from the rest of bodj* protein, but participate in the continumg 
metabolism of the individual. That thej’’ arc located in the \utal organs prin- 
cipal]}' is suggested by the finding that during protein .starvation, the liver, 
kidney, and alimentarj^ tract rapidly give up 30 per cent to 40 per cent of their 
protein, while that within the muscle remains unclianged.**^ However, as star- 
vation proceeds, plasma^^ and muscle proteins are called on to maintain these 
organs above their vital levels, and a decrease in the concentration of plasma 
proteins occurs. 

Source of Plasma Proteins . — The plasma proteins are sj'nthe-sized within 
the bod}’", from amino acids. Tlie liver is the primarj' site of formation, but a 
secondary .source, within the rcticulo-endothelial s.v.stem, is suggested to explain 
the occurrence of nutritional edema, in the presence of a normally functioning 
liver, adequate intake of protein, and po.sitive nitrogen balance.^*'^^ 

Cattses of Hypoproteinemia . — Protein deficienfw in the ti.ssues is recognized, 
almost solel}', b.y a decrease of protein in the blood, with a resulting loss of 
osmotic pressure. When the albumin fraction falls below 3 Gm. per 100 c.c. 
edema occurs.^ H.ypoproteinemia maj' be due to- : 

1. Excessive loss of plasma: In addition to the plasma loss due to hemor- 
rhage or burn.s, excessive exudation into the peritoneal eavit\', or intestinal 
walls, occurs in peritonitis, ascites and acute obstruction. 

2. Faulty nutrition: A lack of sufficient quantity or quality of protein in 
the diet, or improper absorption of an adequate intalce i-esults in hj'popro- 
teinemia. 

^rf^^ontr-d at the Sw.'Ond Arimial Meeting of the .Society of Obstetrichin.s and Gynecoloffist*^ 
of Canada", Oct. 27-2?, I'/iS. 
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3. Excessive loss of nitrogen: Operations, various forms of trauma and 
general anesthesia, cause excessive destruction of protein, and a large amount 
of nitrogen is lost in the urine. In liyperthyroidism the loss is due to tlie in- 
crease of metabolism. 

4. ^ Defect in synthesis: Due to its important role in the production of 
albumin, liver insufficiency is accompanied by severe hypoproteinemia. The de- 
fect is not due to faulty nutrition because positive nitrogen Ijalance can be 
maintained. 

Replacement of Plasma Proteins 

All -adequate intake of liiologieally valuable protein will prevent hypo- 
proteinemia.?®’ If acute depletion has occurred, diet, intravenous amino acids, 
protein hydrolysates, or plasma will bring about restoration of normal plasma 
]3rotein levels if used in sufficient quantities to maintain nitrogen equilibrium.*^ 
When depletion has been of long duration, plasma protein replacement, even 
with very high intake, maj’’ take months.*® In eases of nephrotic and hepatic 
hypoalbuminemia, the restoration of normal plasma protein levels is notably 
ineffective. 

Until recently, the diet of pregnant women was restricted in its protein 
content because it was thought to be toxic for the prospective mother. The 
observation that the patients wlio ate meat, eggs, and fish seemed to do better 
led to a study of plasma protein levels.®' Hypoproteinemia was commonly found 
in pregnancy, and became extreme in toxic patients. It is now generally ac- 
cepted that high protein intake in pregnancy will appreciably decrease the 
incidence of toxemia.®® 

Simplified Method of Estimating Plasma Protein 

Measurement of plasma protein concentration by Kjeldahl analysis is a 
highly technical procedure, and requires elaborate and expensive apparatus. 
For these reasons it is beyond the reach of the clinician. Tlie use of gravity 
methods have failed to be satisfactory, until recently, because the organic 
liquids employed were highly volatile and explosive.®® These difficulties have 
been overcome by the use of an aqueous solution of copper sulfate, which has a 
coefficient of thermal expansion almost identical with blood or plasma, and 
rapid protein coagulating power. 

Comi^ared with plasma protein determination by Kjeldahl anatysis, the 
copper sulfate method has proved to be accurate to within ±0.3 Gm. per 100 
c.c.®®’ The stability of the solutions, the rapidity and simplicity of the test, 
make it ideal as an office procedure. 

Blood is withdra-wn from the superficial vein of the arm, and allowed to 
fall into solutions of copper sulfate of known specific gravity. Its behavior 
after the loss of initial momentum depends entirely upon ils specific pavity as 
compared with the solution into whicli it has fallen. TJie ideal anticoagulant 
for this test has been shown to be heparin. 

Apylicalion of Test . — The present study has been carried out on a total of 
600 normal patients, and a small number with toxemia. The greatest number, 
totalling 460, were patients attending the prenatal clinic of the Catherine Booth 
Hospital, but a smaller number were studied in practice on the private mater- 
nity ward of the ^Montreal General Hospital. 

I’hg. 1 shows the average levels on the .group of normal clinic patients. 
There is a steady fall throughout pregnancy with a rapid rise post partum : 
although clinically normal, tho.se patients seem to show hypoproteinemia. An 
almost identical re.sult wa.s obtained with the ]>rivate ])atienls. even though one 
would cx])ect. a much higher level in this grou]) whose income would allow :i 
more expensive high protein diet (Fig. 2). 
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each patient. Plasma protein determinations were made at biweekly intervals. 
Over the three week period, no elevation of the plasma proteins occurred 

(Pig. 7). 

The use of hydrolyzed protein in toxemia has been, of necessity, limited, 
through the lack of time imposed by the precarious condition of such patients, 
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The similarity might he explained by the increased h5'dration of the blood 
during pregnanej^ Hematocrit estimations udll reflect changes in blood volume, 
and can be determined from the specific gravities of blood and plasma.®^' 

When estimated in this manner, they were found to be consistently lower 
than those obtained by centrifuge, and more accurate as a measurement of the 
true cell volume within the circulation.^* 

Protein and hematocrit levels expressed in terms of percentage are prac- 
tically identical throughout preguanej' (Pig. 3). The hypoproteinemia coin- 
cides with the increased plasma volume, and to estimate the true level of plasma 
proteins the percentage of dilution should be added. Fig. 4, which represents 
such correction applied to our series of normal patients, shows the plasma pro- 
teins well within the normal range. 

NORMAL PR£GA/ANCy 



After correction for plasma dilution, such normal levels have not been 
present in the patients with toxemia. Pigs. 5 and 6 show a marked difference 
between the hematocrit and plasma protein levels. In pre-eclampsia, a differ- 
ence of 30 per cent Avas found, while in eclampsia the difference became more 
marked, as the hematocrit IcAmls rose, and the plasma proteins fell. The rela- 
tionship between hematocrit and protein levels may prove to be a valuable diag- 
nostic aid in toxemias — an increase in difference between them is a poor prog- 
nostic sign, while a decrease in difference suggests improvement. 

Protein Hydrolysates 

During the course of this study, an attempt was made to evaluate the ef- 
fects of supplementary feedings with protein hydrolysates by mouth and vein, 
in the nonnal patients and those with toxemia. 

For this purpose, a group of tweh-e patients attending clinic were fed 
hydrolyzed protein over a period of three weeks, in the form of an enzymatic 
digest of casein. A daily supply of 100 Gm. of protein in this form was given 
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The response to oral hj-'drolysate supplements prenatally was observed in 
three cases of pre-eclampsia. In two of them, a daily supplement of 100 Gm. 
was given over a period of six days, while the third patient was given 200 Gin. 
daily for four days. No improvement Avas noted in edema, albuminuria, or 
plasma protein levels. 

Similar observations Avere recorded A\iien protein hydrolysates Avere giA'en 
intravenously. ^Vith the preparation used, reactions Avere common, and in- 
cluded severe vomiting, abdominal pain, and flushing. They appeared Avhen 
the rate of infusion exceeded Gm. an hour, or Avhen the preparation Avas not 
AA’’ell diluted. Adequate dosage Avas difficult because it AV'as necessary to limit 
fluid intake. Strict routine toxemic care A\'as given simultaneously, so that 
interpretation of the results Avas difficult. The record of tAvo patients is in- 
cluded. 

One patient entered the hospital AAuth a diagno.sis of toxemia of pregnancy. 
She had gained 12 pounds in Aveight during a tAvo-Aveek period, Avith associated 
edema, and increase in blood pressure from a nsual level of 320/70 to 150/100. 
The urine remained free of albumin. Her plasma proteins on admission aa'ci’c 
3.9 Gm. Therapj’’ included bed rest, .sedation, a high protein, salt-poor diet, and 
intravenous protein hydrolysate, totalling 30 Gm, daily. No improA'emenl 
resulted. Over a period of five days, plasma i)rotein concentration decreased to 
3.7 Gm., her AA^eight increased 5 pounds, edema became more notic'Cable, blood 
pressure remained unchanged, and her urine output diminished. Premature 
separation of the placenta and .still birth occurred. 

Another patient Avas admitted Avith eclampsia. Convulsions Avei’e frequent, 
and only partial consciousness Avas regained betAveen seizures. Her blood pres- 
sure AA'as 160/130, almost complete anuria Avas ])resent, and the albumin content 
Avas 10 Gm, jAei- liter. Manifestly, no one should jeopardize the life of such a 
patient by relying on a measure not proved by clinical trial. Accordingly, 
morphia and magnesium sulfate Averc given, and Stroganoff’s method of treat- 
ment Avas folloAAmd. An intravenous injection of glucose and hydrolyzed protein 
Avas administered. Convulsions ceased .shortly after treatment Avas started, and 
did not recur, A rapid fall in blood pi’c.ssurc, increase in output of urine, and 
decrease in albumin Avere noted. Over the next four days, a daily intravenous 
of 60 to 90 Gin. of protein Avas given. Reactions Avere marked but not alanning. 
The fetal heart sounds disappeared on the second day, and on the fourth day 
spontaneous labor terminated Avith the expulsion of a stillborn baby, foUoAA'ed 
by a prematurely separated placenta. The plasma proteins on admission Avere 
3.98 Gm., and 3.7 Gm. at the time of deliAmry. 

Methionine . — ^]\Iethioninc AA'as admini.slered to a single patient in this study. 
The patient Avas admitted to hospital Avith pre-eclampsia. She had first been 
seen in February, 1946, and her ex])ected date of confinement was October 3, 
She Avas examined at monthly inteiwals and, previous to Aug. 22, 1946, her 
Aveight had increased from 150 to 374 pounds only. Her blood pre.ssure had 
remained Ioav, around 310/160, and there had been no albumin found in the 
urine. On this daj', Aug. 22, 3946, hoAvever, she AA-as found to be very edematous, 
her Aveight had inci-eased in one month from 374 to 195 pounds, and the blood 
pressure AA'as 385/110, The urine contained {in abundance of albumin. She 
had no complaints, and the fetid heart tones Avere noj-mal. She Avas admitted 
to the ho.s])ital on the folloAving day, Avliere her Aveight Avas recorded at 106 
pounds albumin 4 Gm. iier liter, plasma proteins Avere 4.35 Gm., and blood 
nre.ssure 180/120 A high protein, .salt-poor diet Avas ordered, along Avjth com- 
plete bed rest, phenobarb'ital twice daily, magnesium sujfate by mouth to induce 
Avaterv stools, and oral hydrolyzed proetin to tolerance. 
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who usually must have their pregnancy terminated soon after admission to the 
hospital. In our experience, the plasma proteins rise rapidly post partum in 
both the normal and toxic patient, and they have not been included. 
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Hydrolyzed protein may be administered as a supplement prophylactieally, 
or as a temporary therapy, when digestion or absorption is impaired. Our ex- 
periences in this stud}’" have left doubt as to the value of .such .smb-stanees in 
pregnanej^. The daily ingestion of large quantitie.s caused no increase in the 
concentration of plasma proteins over a period of three %veeks. It may be 
assumed that the levels in the normal patients were due to hydration of the 
blood, the patient -was not truly depleted of protein, and therefore added feed- 
ing.s were not necessary. If such an assumption is false, the only other con- 
clusion tenable is that these patients are chronically h^qroproteinemie, and pro- 
longed feedings over montlis would be neee.ssary to increase plasma protein con- 
centration. Hydrolyzed protein is far too expensive to be used in this manner 
in practice. 

No pre-eclamptic patient so treated in this study re.sponded clinically, or 
had an increase in the concentration of proteins in the plasma before delivery 
became imperative. Although the patient with eclampsia improved rapidly, 
she was under strict eclamptic regime with sedatives, and death of the fetus was 
not prevented. 

Methionine is one of the essential amino-acids. It is closely related to 
cy.stine and both are .sulfur containing. Feedings of cystine-choline or methionine 
mixtures exert a beneficial change upon a damaged liver.^'’ 

Liver neero.sis, similar to that seen in human eclamp.sia, can be produced in 
animals by protein starvation.^'* Such experimental dietarv' hepatic injury i.s 
often combined with bilateral hemorrhagic cortical necrosis of the kidney, seen 
in human beings onlj’- during pregnaney.^^ Both can be universally prevented 
by the ingestion of protein with high methionine content .such as serum albumin, 
casein, and egg white. 

In rats who had developed ascites on a protein deficient diet, a reversal of 
the condition was obtained by feeding methionine. The finst change obseiv’ed 
when such therap 3 ' was instituted, was marked diure.sis similar to that noted in 
our ease.^° 

In pre-eclamp.sia and eclamiJ.sia, several investigators have studied the fime- 
tion of the liver, and have produced evidence to show that impairment exists.'*’'"' 
The toxic hepatitis produced by carbon tetrachloride and chloroform'*^ has been 
benefited in both animals and human beings In^ the administration of methio- 
nine.®’’ ®® 

Prevention of hepatic injury in human beings requires a dail.v intake of from 
2 to 4 Gm. of methionine or a protein rich diet with a high methionine content."*® 
Limitation of fat is essential since it has been shovTi to aggravate hepatic injury 
and to prevent the metabolism of protein. 

xHthough experience with methionine in this stud^' has been limited, the 
observed dramatic changes in weight, e'dema, and clinical improvement, aftp 
five days on usual pre-eclamptic routine had railed, suggest that the results in 
animal experiments maj' be hoped for in human subjects. We chose the oral 
route of administration becairse it .seemed more likely to concentrate the 
methionine in the liver by way of the portal circulation. Quicker results appear 
likeh* when the substance is used intravenously .'** 


Summary 

A study of plasma pi-oteins by means of the eoi)per .sulfate test upon GOO 
patients during pregnancy is pre.sented. The effect on plasma protein levels 
and cliiiical condition by feedings of protein bydroly.sates. and metbioninc is 

recorded. 



Volume 55 
Number 3 


PLASMA PROTEINS IN PREGNANCY 


391 


During tlic following four days no iinpi’oveinent was observed. On August 
27 her blood pressure was 200/130, weight 198 pounds, and all)umin 5^ Gm. 
per liter. The fetal lieart tones were normal, iuit tlie baby was estimated to bo 
less than 4 pounds. The plasma proteins were 4.25 Gm. per 100 c.c. The 
urinary output averaged 1 ,000 c.c. daily. 

The hydrolyzed protein was discontinued, and methionine was started, 
with a daily total dose of 6 Gm. ])eing given by mouth. No other change was 
made in treatment. During the following twenty-four hours marked diuresis 
])egan (Fig. 8) and was accompanied by a steady fall in weight (Fig. 9). The 
blood pressure did not appear to Ido affected (Fig. 10). The level of albumin 
steadily decreased during tlie course of treatment (Fig. 11). Condition of the 
mother was excellent clinically, and the fetal heart tones remained regular. 
Tlie day preceding labor her weight was 171% pounds, a total loss in two and 
one-half weeks of 26% pounds; urinaiy output was 2,540 c.c.; blood pressure 
average 160/100, and albumin 2% Gm. per liter. The plasma proteins showed 
a gradual, although slight rise to over 5 Gm., and approached the hematocrit 
levels. Labor was normal, and a living 4 % pound baby was delivered. 

Methods of Supplying Proteins 

The use of protein feeding by mouth should be regarded as of major im- 
portance. The use of hydrolyzed or predigested protei)i, orally and intrave- 
nously, is becoming popular. A third method, still largely experimental, is the 
ingestion of cei-tain ainino acid comi)onenls of protein. Evidence produced in 
animals su])ports the hope that methionine especially may be proved to be 
specific in protecting the liver against the ill-effects of protein starvation, or 
toxic substances. 

The ideal diet in ])regnancy must fulfill certain requirements. It must 
furnish protein in biologically valuable form ; it must allow such protein to be 
used by the body for the optimum construction of the fetus, and replacement of 
wear and tear tissue in the mother; it must be sufficient, to. allay hunger; it 
should, if po.ssiblo, be acee])table to the patient. 

Protein itself, unless protected adequately within the body, will be largely 
broken down and used as a. source of energy. When largo amounts arc given 
int.ravcnously, a])proximately 50 ]3er cent is deaminized and used as a source 
of calorics.^” Several dietaiy factors conserve nitrogen within the body and 
prevent such breakdown. If protein intake is high, a sufficient portion will be 
spared to sup]ffy the i^atient's needs, but, being exi)ensive, cannot be taken in 
.such quantities by the less fortunate gi‘ou]) of patieuts. Furthermore, exces- 
sivcl.v high ])rotein diets are not well tolcj-ated by many ijeople. 

Protein of high biologic value, such as meat, milk, and eggs, is more readily 
retained. In this sense, vegetable T)rotcm is a .sparing substance, too, in that it 
will be deaminized by the body before the more valuable animal protein. This 
'‘protein protection of protein” probably explains the good health maintained 
by peoiffe who live on the so-called vegetarian diet. 

A third and very important factor is the protein s])aring value of carbo- 
hydrates, which enhance the storage of nitrogen within the body.^*’ Further- 
more, the lime of ingestion of carbohydratc.s must be empha.sized. for Ihe.v 
exert their greatest ])rotein-.sparing action only when they arc available dui-ing 
the period that the intensit.v of protein metabolism is at its maximum.^"’ 

This interval is limited to within four liours of ingestion of the regular meal. 

Positive nitrogen balance can be maintained b.v the use of a high earbo- 
h.vdrate. low fat. high ])rotein diet, even with low caloric intake, b.v the simple 
maneuver of saving 20 Gm. of carbohydrate from each of the three main meals, 
and feeding this portion in the midmorning, midafternoon. and evening."" There 
is relief from midmeal hunger, and the dccwea.'^cd physical efficiency seen when 
the .siomaoh is empt.v. 



394 


MACAllTIIUR 


Am. T. Obst, & Gyncc. 
March. 1948 


33. Davis, C. H.; Gynecology & Obstetrics 1: 27, Hagerstown, Md., W. F. Prior, Inc., 

1943. . . 

34. Stead, E. A., Jr., and Ebert, R. J.: Am. J. M. Se. 201: 055, 1941. 

35. Elman, R., Lisclier, G. E., and Davey, H. W.: Am. J. I’hysiol. 138: 569-577, 1943. 

36. Sherman, IT. C.: The Chemistry of Food and Nutrition, ed. 5, New York, 1937, The 

Macmillan Gompanj'. 

37. Lovell, M. E., and Rabinowitch, I. M.: Personal communication. 

38. Larson, P. S., and ChaifofT, 1. L. : .T. Nutrition 13: 287, 1937. 

39. Haggard, H. W., and Greenberg, L. A.: 1936, Diet and Physical Efiiciency (Yale). 

40. Guorgy, P.: Am. J. Clin. Path. 14: 07-80, 1944. 

41. Guorgy, P.: Personal communication. 

42. Miller, L. L., and Whipple, C. A.: J. Exper. !Med. 76: 421, 1942. 

43. ICaufman, C.; Klin. AVchnschr. 11: 493, 1932. 

44. Kaufman, C.: Ztschr. Geburtsh. u. Gyniik. 99: 582, 1931. 

45. Botella-Llusia, J.: Arch. Gyniik. 161: 254, 1936. 

46. Neuweiler, W.: Klin. Wchnschr. 18: 1050, 1939. 

47. Neuweiler, W.: Klin. Wchnschr. 19: 135, 1940. 

48. Cross, R. C.; Am. J. Ob.st. & Gyxec. 18: 800, 1929. 

49. Herscheimer, A.: Am. J. Oust. & Gvnec. 29: 395, 1935. 

50. Herscheimer, A.: Am. J. Obst. & Gynec. 37: 303, 1939. 

51. Sullivan, C. F., Tew, W. P., and Watson, E. M.: J. Obst. & Gynaec. Brit. Emp. 41: 

347, 1934. 

52. Hofbauer, J.: Zontralbl. f. Gyniik. 57: 35, 1933. 

53. Berryman, G. H., and Bollman, .T. L.: Am. .J. Phy.siol. 139: .592-59.5, 1943. 

54. Berryman, G. H., and Bollman, J. L.: Am. J. Phy.siol. 139: 590-599, 1943. 

55. Beattie, J., Herbert, P. H., Wcchtel, C., and Steele, C. W.: Brit. M. .J. 1: 200, 1944. 

Discussion 

DR. CANNELL. — Dr. MacarUiur has presented results of a veiy interesting and care- 
ful study of plasma proteins in 000 patients. His findings are corroborated in general by 
many other investigators. To me the principal value of his work is that lie has drawn 
our attention to a simple and accurate method of estimating plasma protein which he tells 
me, and other biochemists have told me, is quite capable of use as an office procedure. 
Dr. Jtacarthur has shown by his paper that this procedure is a useful one which can be 
adapted to office practice. I feel that anything rvhich will add to our accurate treatment 
of patients during pregnancy is something that should be drawn to general attention, and 
he has done that. 

Prom his paper I was not clear whether the relationship between the hematocrit and 
plasma protein levels preceded the clinical changes which wo know as prc-eclarnpsia, i.c., 
elevation of pressure, edema, and the other signs. I liope that Dr. Macarthur will clear 
this up for us. If these findings are found to precede clinical signs by any appreciable 
time, it is a much more valuable procedure than just an aid in the dietary care of a patient. 

He stated earlier that the changes in the liver which are produced by protein star- 
vation are the same or similar to those encountered in the patient dying from eclampsia. 

I cannot agree that there is any typical picture of eclampsia in a large scries of case.®. 

I think that probably about .50 per cent is tlic maximum number of patients who will show 
the changes in the liver said to be typical of eclampsia. He has told me that he docs not 
feel that that is of importance in any case, because he is not trying to advance a theory 
for the cause of eclampsia, but noted that in patients who had a poor protein intake these 
changes could be induced more readily. 

In conclusion, I would like to congratulate Dr. ytacarthur on a verj' excellent presen- 
tation, and would urge him to proceed with his studies, particularly with respect to 
methionine, as it is very interesting. 

DR. VAN WYCK. — I believe that thirty years ago it was pointed out that in analyz- 
ing the behavior of the serum protein fractions in pregnancy, the .shift in the relationsh.'P 
of albumin and globulin was very marked in the toxemias. 'J’his was a diagnostic point 
in the diilerentiation of eclamptic toxemia from other forms of renal di.^ease in pregnancy. 
Some years ago Harding noted that in early pregnancy, when tlie ovum is acting to some 
extent* as a parasite, there was a fall in the serum protein due to the phy.siologic hydremia. 
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Conclusions 

1. The copper sulfate method for measuring the specific gravity of the 
blood serum or plasma gives satisfactory and clinicallj’’ accurate estimations 
of plasma protein concentrations. It is simple, quick, and may readilj^ be car- 
ried out as an office procedure. 

2. Combined hematocrit and plasma protein estimations give more infor- 
mation than the plasma proteins alone. 

3. The hypoproteinemia of normal pregnancy is relative to plasma dilution. 

4. Over short periods of time, feeding of In'drolyzed protein by mouth or 
vein xJi’oduces no elevation of plasma proteins, or improvement in the clinical 
condition of patients with toxemia of pregnancy. 

5. The hypoproteinemia of pre-eclampsia and eclampsia is very likely due 
to failure of albumin synthesis by a damaged liver. 

6. The essential amino acid-methionine, may, by its protective action upon 
the liver, materially aid in the prevention and treatment of toxemias of preg- 
uancy. Further experience with its use is necessary. 

I would like to express my appreciation to Drs. Paul Guorgy, A. D. Campbell, N. W. 
Philpott, and J. S. L. Brown for tlieir criticism and help. The oral hydrolysate used was 
supplied by Prank W. Horner, Inc., the intravenous hydrol.vsate bj' Frederick Stearns & 
Co., and the methionine by Ayerst, McKenna, and Harrison. 
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A STUDY OF MATERNAL MORTALITY IN CANADA- 

Marion Kerr, M.D., Toronto, Ontario 

D uring the last ten years tlie maternal death rate for Canada has shown an 
encouraging improvement. In 1934 the rate was 5.3; 1936 to 1940, 4.6; 
1941, 3.5 ; 1942, 3.0; 1943, 2.8; and 1944, 2.7. We owe this steady improvement 
to several factors, sncli as better hospital facilities and the increased desire on 
the part of patients to seek hospitalization, improved obstetric technique, and 
the many prenatal services now available, with the education of the lay public 
of their value. The use of lilood and plasma, the sulfonamides, and penicillin 
have all contributed to the reduction of maternal mortality. The improved 
methods of anesthesia and the more efficient methods of relieving the pain of 
labor have also reduced the number of fatalities. 

In 1934 there was a range in the maternal mortality rates for the provinces 
from 4.1 to 2.3, and in the rates for larger cities of 40,000 population and over, 
from 5.9 to 1.0. The range in 1940 for the provinces was from 4.8 to 2.9, and 
for cities of 40,000 population and over, 7.0 to 2.1. 

In the study of statistics of the past ten years, the chief causes of death of 
puerperal women ai-e infection, toxemia, and hemorrhage, and in the order 
stated. In 1939, 72.6 per cent of all maternal deaths were due to these causes: 
septicemia, 32.1 per cent; toxemia, 24 per cent; and hemorrhage, 16.5 per cent. 
In 1934 401 women died of se])tieemia and septic abortion. In 1944 there were 
265 women who died from the.sc causes. Although there has been this marked 
decrease in the number of deaths from sepsis, it still remains the most frequent 
cause of maternal mortality. 

Many of these deaths may be deemed preventable, and the prevention is 
chiefly the respon.sibility of the physician. The causes of puerperal sepsis are 
found to be prolonged labor, anemia, or blood loss, cesarean section, and operative 
obstetrics. Prevention is accomplished only bj' good obstetrics. Deaths from 
septic abortions, of which there were 85 in 1944, are included. These cases arc 
a problem unrelated to maternity for Avhich the profession is seldom directly 
responsible. The medical profession, however, should lead the way in finding a 
means of preventing these deaths from septic abortion. 

In 1934 toxemia, the second greatest cause of maternal mortality, was re- 
sponsible for the loss of 260 mothers. 

In 1940 mortalities from this cause numbered 234, or 23.9 per cent. In 
1941 toxemia was the largest single cause of maternal deaths accounting for 
222, or 24.7 per cent. In 1942 the rate was 22 per cent; 1943, 20.3 per cent; and 
in 1944 it had fallen to 15.7 per cent. 

•Presented at tlic Second Annual ineelinir of the Society of Obstetricians and Gynecoiogisis 
of Canada" Ste. Marguerite, Quebec, Oct. 27-29, 194G. 
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but that wlien tlie patient developed hyperemesis gravidarum, the serum proteins were 
concentrated, the total figures rising sometimes to 9 per cent, this rise being the measure 
of acute dehydration. With prompt treatment in an attempt to restore the water balance, 
the serum protein figures fell back below the prepregnant level as the patient recovered. 
Harding pointed out, however, that closely recurring attacks of dehydration produced a 
destruction of these blood substances due to the etfort the body made in the contracted 
and concentrated blood volume to restore the changed viscosity. At first a rapid rise in 
serum jirotein followed by a fall and then a rise with a further attack of dehydration, and 
then a recurrent repetition of this phenomenon ultimately resulted in a low fixed blood 
protein. Harding regarded this ultimate fixation of the serum protein as a bad prognostic 
finding. The strange behavior of plasma proteins in pregnancy is now the subject of much 
investigation, and promises much in the understanding and therapy of toxemia. 

DR. EDWIN ROBERTSON. — The point which I .should like to hear discussed is one 
which has not already been mentioned, namely, the specific nature of the toxemia of preg- 
nancy. I am referring to the work of the Smiths in Boston who, some time ago, discovered 
a toxic factor. The Smiths thought it possible that there must be something in the folklore 
which points to ‘menstrual discharge being poisonous; they found a highly toxic pseudo- 
globulin in menstrual discharge similar to that which !^^enkin had isolated in turpentine- 
produced pleural effusion in dogs. They also found such a toxic factor in the blood of 
women suffering from toxemia. 

I wonder Avhether, in his study of toxemia. Dr. iNfacartliur has taken cognizance of 
the Smiths’ work on the subject. 

DR. PlIILPOTT. — I liclieve that perhaps the most important contribution that will 
be made in the treatment of toxemia and eclampsia might be in this direction. We do not 
know much about the causation of toxemia today, but we struggle with many causes. 
There is a very definite relationship between toxemia and low plasma protein. We have 
had in the last two years several cases that have responded very well to different forms of 
su]iplenientary protein administration. One case under study had a very low plasma 
pro.tein, 11 Gin. per cent, and was treated with plasma transfusion. Three transfusions of 
200 c.c. each were given in four days. At the time of her first transfusion blood pressure 
was 200, eyes were almost closed with edema, and the patient looked as though she were 
head for a convulsion. With the first transfusion the .symptoms started to disappear, and 
with the third she was normal with reference to the edema and blood xiressure. The jiatient 
was carried along for some time and she was delivered a few weeks later of a normal 
baby. She showed no sign of toxemia at the time of deliver}'. 

I believe there is a great future with Methionine. It is used in our clinic for jiost- 
operative cases in shock and has been managed by Dr. Browne with excellent results. We 
find it a most beneficial way of treating cases of sus^iected or definite liver damage. 

DR. ;^^ACARTHUR (Closing). — In rci>ly to Dr. Cannell, I must say that we have us 
yet not established the value of the hematocrit-plasma ,xirotein’ test in the early, sub- 
clinical, toxic woman. The source of my impression regarding hyxioprotciiiemia is mainly 
the work of Guorgy, who has shown that jirolongcd protein starvation in animals causes 
necrosis of the liver identical to that found in human eclamptics, often combined with bilat- 
eral cortical necrosis of the kidney. 

We have not used plasma in the treatment of toxemia, chiefly because it is difficult 
to obtain, and xirotein hydrolysates are much cheaper, although x>crhax)s not as physiologic. 

I freely admit, with Dr. Robertson, that many interesting hormonal theories have 
lieen elaborated, to exxilain xirc-eclamx)sia and eclampsia. Liver damage may not explain 
this complex disease, but may be an im])Ortant link in the chain. Perhaps by its adequate 
protection we may go far in finding the solution. 

I would refer Dr. Puddicobe to the articles of Phillips and others in wliicli they give 
the comxdetc technical details of x'lasma x'rotein. scrum protein, hematocrit and hemoglobin, 
and red cell counts. Their directions are suflicient to enable anyone to carry out this test 
in the office. 
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If excessive blood is lost, it should be're])laced as soon as possible and in 
sufficiently large amounts. Blood is the puerperal ■woman’s most powerful ally 
but if not immediately availal)]e, plasma is now procurable in even all outlying 
districts. Wc have become aware of its lifesaving qualities in eases of shock, yet 
more and more it becomes apparent that plasma will not save life if the blood 
loss has been great. Some method wlierebj' hospitals can get blood replacement 
easily, cheaply, and jn’omptly is very important. If veins cannot be entered, 
bo]ie marrow infusion through the sternum is a procedure which should be used. 

According to the statistics of the Chicago Lying-in Hospital, heart disease 
has been one of the major causes of maternal death. Our Canadian statistics 
of maternal death do not list death from cardiac disease. The rate of mortality 
from phlegmasia alba dolens, embolism, or sudden death does not run a parallel 
course with sepsis. An almost steady rise occurred since 1934, ending with a 
definite peak in 1940 with 156 deaths. The i-ates for all other conditions except 
accidents were the lowest in that year. The rale in 1944, however, was the 
lowest ever recorded— scvcntA'-six deaths. 

Under the heading of other accidents of childbirth are included cesarean 
operations, other .surgical operations, instrumental deliveries, dystocias, ruptures 
of the uterus in parturition, together with other or un.s])eeified conditions of the 
puerperal state, as puerperal disea.ses of the l)reast, etc. In 1940, ninety-nine 
deaths were attributed to these causes, which was 8.3 per cent. Since 1936 there 
has been a steady decrease in tlie.se numbers. The use of blood and pla.sma has 
decreased the number of fatalities from cesarean section. The careful selection 
of eases, improved preparation, better methods of anesthesia, and the lower 
uterine segment type of operation has made it a safer procedure. 

The prevention of maternal mortality .should begin in childhood. In the 
prevention of rickets, tuberculosi.s, syphilis, and the acute communicable diseases 
of childhood, we are laying the foundations for a healthier motherhood. The 
growth and normal development of girls arc dependent lai-gely upon proper 
nutrition, freedom from infections, and suitable exercise. It is well Icnovm 
that rachitic pelves, damaged hearts and kidneys, and chronic foci of infection 
increase the risks of pregnancy. Health should be regarded as a major objective 
of modem education. In all secondary schools ample provision should be made 
for mothereratl classes to be in.structcd by -well-ti’ained and experienced public 
health nurses. These should be made compulsory for all girls. They would be 
better equipped for motherhood, would also have a fund of Imowledge which 
would help them to meet the broader problems of social hygiene. Another impor- 
tant factor in the reduction of maternal moi-tality is the puerperal woman her- 
self. The ability to choose a skillful ])hy.sician, a competent nui’.se, and a well- 
equipped hospital are of vital importance. Her capacity to gra.sp and to carry 
out simple hygienic rules and her “teachability” as to the importance of .symp- 
toms and .sign.s, which indicate approaching dangoi-, are large factors. 

A well worked-out program of ])a]-ental education should be available in 
every community in which i)arent-teacher associations, women’s clubs, etc., 
shoiild be encouraged to take an active part. Prospective mothers of all grades of 
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The promise of still greater improvement will depend upon close supervision 
of all pregnant women, and the earliest possible recognition of the actual appear- 
ance of toxemia. The causes of the toxemia of pregnancy are still unloiown, 
and the propliylaxis is still better than cure. Good prenatal care, increased 
hospitalization of pregnant women, and prompt institution of bed-rest treatment 
of even the mildest case of toxemia will give us improvement. Prevention of the 
occurrence of eclampsia in a nonconvulsivc toxemic patient by proper medical 
management is of paramount importance. The mortality of the convulsive 
toxemias is eighty times as great as the nonconvulsives. 

The accuracy and vaUie of statistical deduction depend upon the quality 
of the information furnished by the certificate of death. The figures for 1941 to 
1944 were compiled according to the fifth revision of the International List of 
Causes of Death and are not strictly comparaljle with the figures for 1940 for in- 
dividual causes. Obstetric death is commonly the result of several causes, rarely 
one, and actually it is very often impossible to assign death to one cause. 

It has been said for many 3 'ears that infection as the most common cause 
of maternal death is the most important. Hemorrhage is no doubt far more 
common everywhere than indicated bj’- its statistical frequenej^ and it is the out- 
standing controllable factor. Preventive measures for reduction in maternal 
mortality will produce greater results if we place emphasis on hemorrhage rather 
than infection. At present hemorrhage is the most iinportant cause of maternal 
mortality, and probably the most common as well. In a study of the ]\Iaternai 
mortality statistics of the United States for 1941 and 1942, it was found that in 
1942 there was a 10 per cent reduction in tlie deaths due to infection, an 11 per 
cent reduction in deaths from toxemia, but practicallj’’ 110 decrease in the number 
of deaths from liemorrhage. In Canada there has l)een little, if any, improve- 
ment in maternal mortality from hemorrhage since 1931, when there were 137 
deaths from hemorrhage. In 1940, maternal deaths from hemorrhage num- 
bered 138, comprising 14.1 per cent of all maternal deaths. In 1942 there were 
155, comprising 17.2 per cent. In 1943 there were 170 deaths from hemorrhage. 
In fact, hemorrhage was the largest single cause of maternal mortality, 21.3 
per cent. 

Undue loss of blood is to a great extent preventable. Hospitalization of 
every women who bleeds during her pregnanej^ and routine blood studies with 
blood typing and the determination of the Rh factor are essential. Many of 
the obstetric complications are influenced' bj’^ hemorrhage. In the earlj^ months 
of pregnancy ectopic gestation and abortions are the chief causes. Later in 
pregnancy placenta previa and abruptio placentae cause the serious hemorrhages. 
In the delivery, trauma and the placental stage are the main causes of death from 
hemorrhage. 

Proper conduct of the second stage of labor and conservative management 
of the third stage will reduce materially the deaths which are directlj’' due to 
hemorrhage, and will also enable the puerperal woman to combat complications, 
particularly infection and toxemia, which might otherwise prove fatal. 
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DR. HECTOR SANGHE. — Tliis ten-year aiialygi.s of iiiatonial mortality in Canada in of 
pre-eminent intere.st, and tlie steady improvement it ha.s shown, improvement Avhich goes on 
in 1945, whose maternal death rate has been 2.3, is an encouragement to the medical pro- 
fession. 

Although there is a considerable improvement as a ivhole, each of the eleven headings 
under which deaths from puerperal causes arc classified do not mark great percentage 
changes in regard to the total. 

The three chief causes of maternal deaths are always septicemia, toxemia, and hemor- 
rhage, and in the order stated; they stand for 70 to 75 pier cent of all deaths. Septicemia 
has kept approximately its same percentage, toxemia has improved, while hemorrhage has 
increased. 

Dr. Kerr has stated as factors of ' improvement ; better ho.spital facilitie.s, increased 
dcsiro on the part of patients to seek hospitalization, improved obstetric technique, prenatal 
services, use of plasma, .sulfonamides and penicillin, and has emphasized the development of 
these factors to a higher level. 

Three piarties are interested in the improvement of the maternal death rate: the 
medical profe'ssion, the piatient, and the public. All three must cooperate if we want to get 
better results. 

I can say that the medical profession as a whole is always looking for better standards 
in medical care. But we cannot bring for comparison s[)ecialisfs who work in favorable 
conditions, who are ready and able to improve their obstetric technique, and the general practi- 
tioner. 

All ho.spilals will tell us that their maternal death rale is brought higher than it 
should be, not from their bool:cd cases, but from their emergency cases. Wiiat does this 
mean? That the medical care is not of the same standard inside and abroad. And why? 
Because the factors mentioned above arc not found at the same level here and there. 

If wo want to keep on the downward grade of the maternal death rate, we must con- 
tinue the work in liospitals, but we mu.st also help the general practitioner and enable him to 
share the benefit of our work, both in researches and facilities. 

Most of us arc teachers in our different cornmunitic.s, and we are aware of what our 
student.s know wlicn they leave the Univensit}'. Thej- are well enough equipped to look after 
normal obstetric cases, but how many eclamptic patients have they seen, how can they handle a 
case of dystocia? And I would add, when will they be able to handle these properly if we 
admit that they attend fifty to sixty maternity cases a year, and when we know that severe 
dystocia or pathologic cases arc sent to a far-off ho.spital wliere they cannot be associate 
with the delivery, and perhaps hear about the treatment only by the patient’s own report. 

The patient’s cooperation consists in having her come to the doctor’s ofiSec or to the 
clinic for medical supervision first, and second, in having her convinced of the importance of 
the directions .she is given. 

The increased desire on the part of patients to seek hospitalization is actually curtailed 
by the ho.spital facilities. Live births in institutions liave increased from 39 to 00.9 between 
1938 and 1944, and this increased demand has created shortage of hospital beds. On the 
other hand, when birth in an institution is mentioned, “institution” does not necessarily mean 
a well-equipped hospital. 

We should also bear in mind that 90 of 798 mothers died in 1943 without having a doctor 
in attendance, that is 11.3 per cent. This fact may come from two cause.s: (a) 
neglect on the part of the patient, (b) .scarcity of doctors. 

The cooperation on the part of the second partj- will be obtained inasmuch as the third 
party, the public, is aware that pregnancy is a matter that should be prepared and looked 
after, and that it is now recognized that prenatal hygiene, propliylaxis, and medical attend- 
ance will save many mothers’ lives. 

And here I agree with Dr. Kerr’s recommendations tliaf tlie prevention of maternal 
mortality should begin in childhood, that parental education, and that tlie education of the 
public should be done through the press, radio, and all other possible media. 
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intelligence and of all social classes will take advantage of instruction for ex- 
pectant mothers, if presented by thoroughly trained and experienced public 
health nurses. 

This instruction should be made available to all prospective mothers and 
fathers, regardless of their economic condition. 

If 85 per cent of the maternal deaths are preventable as one obstetric 
authority states, the time is ripe for action. Judging by accomplishment in 
other fields, a ‘‘Canadian Safe Motherhood Association” or some such name 
would serve to crystallize the energj'^ awaiting leadership. Obstetric authorities 
are prepared to give exj)ert advice; public healtli workers are accustomed to 
organize and promote, and the informed public will furnish the financial sup- 
port. 

Medical and hospital care should be supplemented by education of the 
public, through the work of public health nurses, the press, radio, and other 
media, regarding the need for, and value of, good maternity care. The 
public should be instructed as to the proper diet and hj'giene for the mother 
during the maternity cycle. There can be no question that well-equipped 
maternity hospitals with skilled staffs, using conservative methods of treat- 
ment, are the safest places in which to have a baby. In Canada, one of our great 
needs is increased hospital accommodation. It is estimated tliat only 47 per 
cent of pregnant women in Canada are able to be delivered in hospitals. To 
assure maintenance of adequate hospital maternity services in any community, 
hospitals must not be dependent upon charity contributions and upon the extra 
charges of private patients to meet the loss through its free services. Any 
approved hospital should be supported from public funds on a cost basis for 
providing all in-patients maternity care, the cost of maintenance of facilities 
for the prenatal care and all laboratory and x-ray services. The maternity 
patient administration is a community responsiljility, and a larger provision 
should be made from public funds. 

We do want to have the best maternity care for all mothers that it is 
possible to provide, so that Canada ndll be a place of safe motherhood. 

Discussion 

DR. PHILPOTT, [Montreal. — ^Dr. Kerr has sliomi very ably today that hemorrhage is 
the greatest killer, and that it is preventable. We shall prevent it only by comparing results 
in various clinics. I would like to exchange .statistics with Toronto, Winnipeg, and Vancouver. 
We could learn a great deal. 

I am sure that in our clinic (Victoria Hospital of Montreal) today half of our patients 
who die could have been saved had they had adequate treatment. In a society such as this 
we emdd go forward in a concentrated effort to organize the management of obstetric patients. 
W’o should have some system and recommendations to offer to general pr.actitioners and the 
public whereby each individual doctor aull fit into his proper place. I think, as Dr, Sanche 
said, that many general practitioners do not have the right facilities, and specialists arc at a 
disadvantage in having to handle patients that are tragedies before they see them. A plan 
whereby general practitioners would handle certain types of cases, others to be handled by 
specialists, and still others handled in hospitals would be advisable. It is the obligation of 
this society to make this endeavor. 
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work, giving a clear i)icture of the types of cases dealt with, the treatment given, and the 
end results. In addition, it would he of the greatest value if eacli year a report could be 
attached giving the particulars of diagnosis and treatment in some special group of cases 
over the previous five years. For example, this year a survey would be made of results in 
the management of all types of toxemia, next year possibly hemorrhage could be dealt with. 
In such a way over a period of years there could be available a vast amount of information 
XJertaining to the treatment of all of the important complications of childbirth in Canada. 
iSuch information is not yet available in the literature, and so, if we in Canada could initiate 
such a plan, real progress would be made. 

DR. VAN WYCK, Toronto. — The steadily falling maternal mortality rate in our country 
is a matter of great gratification. There are really three causes of maternal mortality — 
ignorance, poverty, and neglect. Poverty we can do little about. Neglect rarely, jdays a 
part. Ignorance ai)plies not only to the profession, but to tlie patient. It is fitting that a 
society of this kind should rmdertake a program to consider maternal mortality, but the 
examination of large masses of statistics, while they have value, are not as important as care- 
ful analysis of individual tragedies. There are places in tlie United States where each 
maternal death is subject to scrutinj’ by a committee. It would be well to have committees 
set up locally and subject these individual tragedies to analysis. The ultimate solution 
is the education of the profession. This should be done, not in a critical manner, but with 
a view to clearing up the ignorance of both profc.ssion and patient. I believe that this 
society by a Maternal Welfare Committee could advise the proper authorities in this matter, 
and that such guidance would be a great step forward. 

DR. KERR (Closing). — From Dr. Van Wyck’s di.scussion it would be a very splendid 
thing if this organization would set up a committee on matemal mortality. It is done in 
various cities in the U. S. where committees study all maternal deaths. 



Volume S5 
Number 3 


jMATERNAL mortality in CANADA 


401 


Well-equipped maternity hospitals until a shilled staff is surely the safest place to have 
a baby. Those hospitals should be disseminated on a larger scale in different centers through- 
out the countr}', so that one of them be within easy reach of every practitioner. There the 
isolated medical man in the country could take his patient to get treatment, if necessary, or to 
seek ad^’icG from a skilled specialist for further treatment at home, without having to lose 
days of his own time. 

Before closing this discussion, I would like to set forth an idea. It is timely to discuss 
maternal mortality. It has been said that 85 per cent of maternal deaths are preventable; 
I agree, and they would be prevented if — ^but there will always be so many ifs — that, it is 
my opinion, the maternal mortality rate is not likely to come down a great deal more. This 
is no reason to give up in despair. 

But it would be of paramount importance to take more interest in maternal morbidity 
(morbidity during the puerperium) and permanent invalidity to any degree. So many mothers 
are crippled, I dare say, to a certain extent after one or several pregnancies. Would it be 
possible to have a uniform base of obstetric morbidity all over the country, to establish 
statistics in this regard? In this way we could see the end results of our obstetric work, not 
only inasmuch as those who die, but inasmuch as they live and go through pregnancies 
curtailed in health, in their vitality, and in their potential in regard to themselves, their 
family, and the nation. 

And I believe that this society comprised of obstetricians and gynecologists is the 
organization that should set forth this idea throughout Canada. 

DR. FRASER. — There are one or two points I would like to bring up. Dr. Kerr has 
very ably presented the picture as it exists in Canada and elsewhere. I have always had the 
feeling that one of the greatest weaknesses of our present -system lies in our failure to 
provide the average pregnant woman with the same type of treatment and care that wo give 
tho prospective surgical patient. Over the years there has been developed widely a place 
for the preparation of a woman for operation. Nothing is considered extravagant in the 
way of examinatioii of treatment prior to the event, yet the average pregnant woman who is 
about to undergo a surgical procedure receives very scanty consideration. Often a woman 
approaches delivery with a hemoglobin of 50 to GO per cent — sometimes less, far below the 
level considered necessary for a surgical ojicration. It is possible and should be 
regarded as essential that the hemoglobin level in pregnancy be maintained at or near 100 per 
cent. What then is required is the jirovision for each and every pregnant woman of a sound 
and complete medical examination? 

In tho report of the T^ritish Committee on Maternal Mortality tabled in the House of 
Commons in 1932, in which a very large scries of Maternal deaths were analyzed, it was 
possible to recognize two large groups of cases: (1) those where death was due to childbirth, 
directly; (2) those where death was indirectly due to childbirth. In group 1 sepsis played a 
leading role. It was shown that the occurrence of sepsis over the previous hundred year.s 
displayed about tho same incidence. Reports from Ottawa show the high incidence of sepsis 
in the causation of death from childbirth. I wonder if we are convinced of the importance 
of nasopharyngeal infection (active or latent) in those in attendance on pregnant women? 
Colebrook and his group in London have shown clearly tho possibility of transmission of 
infection from this source and, indeed, have been able to trace the source of infection in 
many cases to this region. Sporadic outVrcalcs of infection in maternity hospitals may in this 
way be explained. It is essential that women be delivered in an environment free of infec- 
tion. hlasks should be worn by all those in attendance, and it is possible that some of us by 
reason of chronic nasal infection maj' not be able to undertake this special work. 

A Final Suggestion. — ^^Ve have learned much from the preparation of five-year reports 
on tho results of examination, classification, and treatment of cancer of the uterus, particular!}’ 
tho cervix. By study of individual cases, methods of diagnosis and treatment, and as the 
result of comparison with the results of other observers, progress of a sound type has oc- 
curred. I would therefore suggest that a similar procedure be adopted in obstetrics: each 
hospital where deliveries take place should annually prepare a statement of the year’s 
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Seventh . — The Ijroad and round ligaments, which in their usual position 
admittedly have little or no supportive action, but which after vaginal hysterec- 
tomy, may be employed as a very real support both for the bladder and the 
vaginal vault. 

Uterine prolapse and cystocele following childljirth are the results of stretch- 
ing or tearing, or both, of the endopelvic fascial diaphragm, and the smooth 
muscle diaphragm, from their attachments to the uterus and bladder. In 
cj’-stocele, the pubocervical segments of these diaphragms beneath the bladder 
may be split in the midline between cervix and pubis. The degree of herniation 
and prolapse depends upon the extent of the injury, the position and weight 
of the uterus, and varying degrees of intra-abdominal pressure, but it is facili- 
tated by stretching or tearing of 1,he muscular levator diaphragm which in 
turn enlarges the outlets below. 

If in addition, the urogenital diaphragm, sphinetcric muscle group, or the 
perineum be exiensively lacerated, the uterus can prolaxise to a .still greater 
degree. Stretching or tearing of tlie rectovaginal prolongation of the endopelvic 
fascia completes the picture of prolapse with reetocele and possibly enterocele. 

Advantages of Vaginal Hysterectomy in the Eepair of Procidentia 

Adequate reconstruction of the pelvic floor demands recognition and repair 
of all damaged structures; at the same time removal of irreparable, diseased, 
offensive or potentially troublesome tissues is indicated. 

It is not enough, one would readily admit, to do an anterior eolporrhaphy 
and a perineorrhaphy in a ease of prolapsus. It is not enough to do as well 
an amputation of the cervix — even a high -amputation. It may not be enough, 
either, to supplement these by bringing the lower portion of Mackenrodt’s 
ligaments together in front of the amputated cervix, or even overlapping them 
with one or tAVo sutures, especially if the uterus is large and the ligaments arc 
poor. If high reetocele or enterocele or both are present, they must also be 
dealt with, and too often the repair of the upper posterior vagina is neglected. 

Vaginal hysterectomy proffers ease in the complete management of all con- 
ditions related to prolapse. The sagging uterus is removed, giving free access 
to all the supporting .structures possible; the uterosacral ligaments; the entire 
depth of the lateral ceiwical ligaments, with their loAver smooth muscle and 
upper strong fascial components; the frequently thick and strong upper broad 
and round ligaments which may now be used as definite aids in supporting the 
new pelvic floor as Avell as the bladder. And finally, in the presence of entero- 
celc or high I’ectocele, no other operative procedure can give equal exposure for 
their rectification. 

One occasionally hears the opinion that the uterus is boiler left in, to act 
as a central supporting hub to which the stretched ligaments may he fastened. 
Yet do we worry about the vaginal vault when total abdominal hysterectomy 
is done? And is it not true that be.side.s restoration of tlie pubocervical fascia, 
the main .support usually given when vaginal hysterectomy is not performed, 
consists of one or two .suture.s, drawing the lower paramctrial tissue together 



VAGINAL REPAIR COMBINED WITH VAGINAL HYSTERECTOMY- f 

J. E. Hahiusox, G.Sr., Vancouver, B. C. 

I T IS not intended iiorcin to divulge some novel or simplified surgical procedure 
for vaginal repair with vaginal hysterectomy in varying degrees of prolapsus. 
Rather it is hoped to focus attention upon a .sf>und ojieration vhich presents 
distinct advantages ovci* certain other treatments of this afiliction, and yet 
■which is not commonly ap])lied. It is felt that from experience gained through 
even a relatively small scries of cases one might point out. a fc'w helpful ideas 
in a technique 'which, to be consistently successful, must be meticulous, iilost 
of. the literature on this subject to date lacks detail in description and passes 
over some of the important as ■^vell as some of the most difficult steps in the 
operation as if they did not exist. 

Time will not here permit detailed discu.ssion of anatomic- considerations. 
Tlic recent publication “The Pelvic, Floor in Parturition” by Richard PoAver 
of Montreal, in Snrficr]/, Gijnccolof/tf nnd Ohfiiefncsf, September, 1946, treats 
this portion of the .sub.ieet .so avcH that one could do no better than to recommend 
its 'careful perusal. Suffice it, to mention here the supporting pelvic structures 
Avliieh one must, be familia?* Avith. in order to rocansiruot pi-opcrly a bi'olccn- 
doAvn iacIauc floor after vaginal hystei'cctomy. 

Firsi . — The endo])clvic fascial diaphragm or upiicr jiclvic fascial floor, com- 
po.sed of (a) an anterior segment or puboccrvical layer, representing the plat- 
form Avhich sup])orls the bladder; (b) the strong latci’al segments or condensa- 
tions, knoAvn ns IMnokenrodt 's ligaments, or tiie lateral ligaments of the cervix; 
(e) the posterior .segments or conden.sations knoAvn as the uterosacral liga- 
ments. All three of these segments having attaclnnent to pelvic bony structure, 
and to a definite fi])rous fascial cap.sule, forming a collar almut the su])raA'aginal 
cciwix. The rectoAuginal seiitxAin is an extension of this cai)sule Avhich descends 
eaudally from its posterior margin. belAA'cen vagina and rectum to terminate 
in the perineal bod.A', 

Second. — The smooth mmscle diaphragm in the ba.se of the broad ligament, 
lying betAveen the endo])elvic fascial diapliragm and the upimr surface of the 
IcAuitor ani niu.scle. Smooth muscle bundles radiate from the uterus at the 
leA’’cl of the internal os, imbedded in fibi’ons Icsuo beloAv the u])pcr ]iclvic. 
fascial floor, aiAcl ciAter nilo the composition of the ligaments ,pist. mentioned. 

Third . — The levator ani muscular dia])hragin, aa-Iiosc anterior segment, the 
]Aubococcygeus muscle, forms t.hc large.st-, .strongest, and thickest part of the 
I)clvic floor. 

Fourth . — The urogenital diaphragm, comjjosed of tAAU leaA’^es of fascia and 
containing mainly the sphincter urethrae, and dce]A transA'erse perineal muscles. 

Fifth . — The sphincteric muscle group, AA'hose action is only very slightly 
‘ supportive. 

Sixth. — ^The perineal body, AA’hose importance in this connection is because 
each on e of the diaphragms constituting the pelvic floor has an insertion into it. 

•Presented at tlie Second Annual Meetinpr of the Society of Obstetricians and Gynecologists 
of Canada, Stc. Marguerite, Quebec, Oct. 27-29, 3 94C. 

tFor lack of space, it is not possible to Include all of the illustrations submitted, but only 
tliose showing tlic essential features of the operation. 
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should not be considered, this argument does not face the light of fact. On 
the contrary, one is almost invaj’iablj’' impre.ssed in cases of j^rolapsus, not only 
by the sense of pliysieal Avell-l)eing, hut by tlie sense of mental relief -which 
follo-ws removal of the so-called offending organ. 

Occasionally after repair -witli vaginal hysterectomy the patient is left 
■with too short a vagina. Itlanj' of these eases are in the older age group to 
whom this complication is usually unimportant. It happens chiefly in the 
patients v.ith complete sacropubie heimia, and in these instances one is likely to 
finish any type of operative procedure with a shortened vagina. In the younger 
group where the vagina is not already contracted, it is rare if certain principles 
in technique are adhered to. 

Indications for Vaginal Hysterectomy With Vaginal Repair 

Under this heading come first the group of women who are at or near the 
menopause, Avho have badly ulcerated tissues, severe bleeding, or iiTeguiar 
spotting, all of which arouse anxiety or fear of ca7icer. Even for the gyne- 
cologist and/or the pathologist, it is not always easy to exclude cancer by 
biop.sy, either grossly or microscopically. In this age group also severe dys- 
menorrhea may logical l.v be considered an exeu.se for hysterectom.v when vaginal 
repair is done. The patient is relieved at once of a painful or bleeding organ. 

In this and older age groups, where cervical cystic disease or hypertrophy 
indicates amputation of the cervix, is it not sound ,]udgment to remove the 
whole organ, and thereb.v exclude the pos.sibilit,v of subsequent fundus cancer? 
We all apply this same principle in our modo-n concept of proper procedure 
in abdominal hysterectomy, and although admittedly cancer of the ceiwix is 
more common than cancer of the fundus, the latter is nonethele.ss a real hazard. 

In women pa.st the menopause it would seem too, apai’t from the advantages 
in repair, of prolapse, that for the .same reason, a logical i)]’ophyIactic measure 
would be to remove an organ which is beyond ph.vsiologic usefulne.ss. 

In the younger age gi’oup other indications to be considered are cases of 
fibromyoma of the uterus, adenomyosis, intractable sevei e bleeding, and perhaps 
some hrstances where sterilization is deejned Jiecessary. 

A veiy real indication for vaginal hysterectomy with vaginal repair are 
those cases on whom pi’evioiis inadequate repair has been done, with abdominal 
fixation of the uterus, and where there has been subsequentl.v, recurrence of 
vaginal prolapse with the cervix remaining liigh. In these cases the uterus 
must first be released by laparotomy, followed b.v its extirpation through the 
vagina with proper restoration of the pelvic floor. 

Contraindications 

Removal of the uterus in the course of lepair is definitel.v contraindicated 
in the younger women who have not yet completed their families. The other 
contraindications are fixation of the utenis or adnexa by old inflammatory- 
disease or endometriosis, and inti-aligamentous or retroperitoneal growths or 
previous operations which might complicate procedure. 
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in front of the cervix? With vaginal hysterectomy all ligaments are shortened 
as indicated by the degree of prolapse, their stumps are firmly united on each 
side and then to their fellows on the opposite side. They are anchored securely 
to the suhpubie fascia beneath the urethra, and finally the anterior vaginal 
wall is made fast to them. The ultimate effect, without the previous doivnward 
pressure of the sagging uterus, is that the contraction and shortening of the 
ligaments actually lift up the anterior vaginal wall and the vault. 

"Vaginal hj^sterectomy with repair is to be recommended in preference to 
high amputation of the cervix in any case, first, because witli poorer exposure 
and subsequent reconstruction of the cervix there is more likelihood of damage 
to ureters, and second, Ijeeause if the patient is in the childbearing age there 
is danger from future pregnancy. 

There are also distinct advantages in this procedure over the method of 
vaginal repair plus abdominal hysterectomy in cases where removal of , the 
uterus is indicated. There is less risk of injury to ureters and bladder, less 
risk of peritonitis, postoperative ileus or shock. In the fat or aged or debili- 
tated patient it may be done easily and without shock under local anesthesia. 

The advantages of vaginal hysterectomy over Watkin’s interposition opera- 
tion are self-evident. The latter does nothing which the former cannot accom- 
plish, and of course leaves in an abnormal and awkward position a uterus 
which may become troublesome. 

The operation for vaginal repair plus abdominal ventrofixation of the uterus 
needs mention only for condemnation as unsatisfactory and as an unnecessary 
hazard for the patient. Too frequently the surgeon who does this type of 
operation depends upon the fixation of the uterus to correct the prolapse, and 
so does an incomplete repair of the vagina. Many of these cases appear later 
with a recurrent cystocele or enterocele, and yet the cervix is held so high by 
ventrofixation that proper vaginal repair, alone, is impossible. 

The patient who has had two or three repairs, and still has prolapse, is 
an ideal candidate for vaginal hysterectomy. Here one has access to an unused 
set of supporting structures, in place of old ones attenuated by repeated dis- 
section and scarring. 

Disadvantages 

^ Vaginal repair with vaginal hysterectomy is definitely a more difficult and 
painstaknig procedure than others, but if one familiarizes oneself with the 
technique it is not more dangerous, and in many instances is less dangerous. 
It is more time consuming excepting the case where repair and abdominal 
hysterectomy are done, but if the time consumption be not fatal to the patient, 
this should not be considered in comparison to the many other advantages. 
We all do the more difficult and longer operation of total abdominal hysterec- 
tomy rather than subtotal, because we believe it is a better operation for the 
patient. 

One hears that it is bad physically and psychologically for a woman to 
lose her uterus, and with it her menses. Excepting the young woman who has 
not yet completed her family, and therefore of course, where the operation 
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The left index linger is carried tlirougli the cul-de-sac opening behind the 
right uterosacral ligament, to a point above it and close in to the uterus. Hav- 
ing decided how much tissue is to be ligated, depending upon the thickness 
and depth of the uterosacral and lateral cervical ligaments, a crushing clamplike 
heavy Oschner forceps is applied for a moment to thin out and groove the 
tissue. This is removed and rejdaced by a ligature of No. 2 chromic catgut, 
carried through by a ligature carrier from the anterior surface of the para- 
metrium, to the tip of l.hc index finger close to the uterus in the cul-de-sac. 
A small but useful point in the tying of fairly large “bites” of parametrial 
tissue is that the assistant should relax his pull on the cervix as the knot is 
made. Otherwise tension on the tissues Avill prevent a securely fastened knot. 
The crushing of the tissue first also makes possible a more securely tied ligature, 
and the grooving insures against subsequent “slippage.” The ligature is held 
long and the parametrium and uterosacral attachment is divided at least one- 
fourth of an inch distal to it. Provision of a generous stump distal to the 
ligature also prevents ligature “slippage,” 



Fig. 1. — The vesicocervical ligament, extending to the cervix from the junction of, 4^5 
floor and posterior tvall of the bladder, has been cauglit with toothed lliumb forceps and 
up to appear as a sagittal fold. This fold hs placed on tension by traction on the floor 9 ^ tne 
bladder toward the symphy.sis, and is Incised with .scissors held at right angles to it, tnicinay 
between bladder and cervix, to open the vcsicocci-vical space. 


Carrying the finger higlier up tlie posterior surface of the parametrium, 
this crashing, ligation, and division of supporting structure is repeated once 
or twice, depending upon the depth of tissue forming the ligament of iMacken- 
rodt. These ligatures are held long in one forceps. Tlic uterine blood vessels 
are casilv recognized and ligated close to llie uterus. Tliis ligature is cut short, 
so that it cannot be pulled off subscfiuently. The parametrial supports ami 
vessels on the left .side are now ligated and severed from the uterus in tiie same 
manner. Witli each step, the uferus pulls down more readily, exposure im- 
proves, and with the main blood supply interrupted, bleeding is negligible. 
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Technique 

If the operation is performed under anesthesia other than local, blood loss 
may be greatly diminished by preliminary injection of one-half cubic centimeter 
of pituitrin into the lower parametrium on either side. 

Tlie anterior lip of the cervix is pulled well down with volsellmn forceps, 
and the anterior vaginal wall incised transversely just above the point at which 
it becomes fixed to the cervix. If incision is made below this point, one may. 
have difficulty in identifying the vesicocervical ligament, through which entrance 
is easily gained to the sjjace between bladder and cervix. The incision is carried 
through mucosa and fascia, so that it will gape widely with upward retraction 
of the vaginal wall, and expose clearly the juncture of bladder and cervix. To 
further imi^rove exposure one may disseet the anterior vaginal wall from the 
underlying bladder with curved blunt-pointed scissors, upwards for an inch 
or so, dividing the freed wall in the midline and retracting the mucosal edges. 
This will give full view of the vertical fibers of the vesicocervical ligament, 
which separates the vesicocervical from the already opened vesicovaginal space. 
The ligament is gra.sped with toothed thumb forceps, lifted up to appear as a 
sagittal fold (Fig. 1), and is incised with scissors held tangent to the surface 
of the bladder midway between bladder and cervix. This opens the vesico- 
cervical space from below much more accurately than can be done with blunt 
gauze dissection. "With traction downward on the cervix, first one index finger 
and then both are slipped up into the loose eonnective tissue beneath the bladder 
(Pig. 2) to separate the attachments between bladder and uterus completely. 
One not onl}’- reaches upward as high as possible, but separating the fingers 
widely, pushes laterally to free the base of the bladder and the ureters from 
the broad ligaments beneath. 

The cervix is next pulled toward the symphysis, a posterior weighted 
speculiun holding the vaginal tissues toward the sacrum. A transverse incision 
is made through mucosa and fascia of the posterior vaginal Avail at the same 
level as that already made in the anterior Avail. This incision may not overlie 
the tip of the pouch of Douglas, especially if the ceinax be hypertrophied and 
elongated, but an incision made further doA\m the posterior Avail than this 
Avould shorten the vagina accordingly, and should be avoided. One may divide 
the Avail vertically in the midline from this point doAAmwards until the peri- 
toneum is reached, and remembering the proximity of the rectum to vaginal 
AA^all, the opening into the peritoneal caAdty should be made close to the uterus. 
The peritoneum of Douglas’ pouch is incised transversely, and its loAver margin 
made fast Avith a suture to the adjacent margin of the vaginal Avail. A Avide 
posterior speculum is then slipped into the pouch of Douglas, and, if omentum 
or boAA'el is seen, the head of the table is dropped to carry them up out of the 
operative field, or a taped sponge is placed AAdthin the cul-de-sac. If unusual 
difficulty is encountered in finding the peritoneum of the cul-de-sac, due per- 
haps to obliterative adhesions Avithin, the uterovesical pouch of peritoneum is 
opened and a finger is carried doAAm behind the uterus to push the cul-de-sac 
f oi’Avard through the posterior Avail incision into plain vieAV. 

The ends of the anterior and posterior A^aginal incisions are joined by 
lateral incisions through mucosa only, and the upper leaf of the mucosa on 
either side is pushed AAdth gauze Avell up to the level of the internal os. Super- 
ficial fibres of the loAver parametrium are snipped and also pushed up, to carry 
a possible Amgrant loAV-looping ureter out of harm’s Avay. 

A AAdde retractor is' noAV placed beneath the bladder in the uterovesical 
space (uteroAmsical peritoneum still unopened), and, holding the bladder well 
forAvard, the cerAux is pulled posteriorly and to the patient’s left, thus draAving 
the right ureter Avell aAvay from the uterus. 
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Thf. cniirc liordiT of tho pi ritonoal o(»i>iiitiu into the jicivis now cxpwo'l. 
.’iTul jtisl oxtt'i-nji! to it. lyiim on nilhcr si<io. jirc the stiirops' of tho nforoxacra]. 
lateral <-(nvieal, and njiper brorol iiitatncnts. 'rinso tipper and lower Hittitucn! 
slumps with inhirvenintr cudopolvio ftisoia aro. noxt sntniod totteihor mt eitlier 
side, so its to nmke two latetal iiias'iive liyaiitenious supports whii-lt wiil !>(• 
united hiler to form t]u> now jiidvic lloio*. 

Clostire of llte poritouoid cavity is cffcctird wifi) a pui>‘-*strine suture of 
No. 1 i^hun oituut, phici-d Just ahovc tho fn-c ciiue of pciitoneum inside the 
hroiid liiiamcut stuiu])s {I‘’ie. -t t. t’arc is cxcndsifi to tivoid larye hlooi] vesseis 
and ureters by ttihinu shtdlow lutes with sin. ne'dle. In tiw juesene- of tui 
enteroeele. the juirse-.striuu suture <‘rosst‘s tin* enl-de-sae at a stiriicicntly hieii 
level to e.xeiude fill reihiuiiiint peritonein,'. 'rhis is then disseeted out :uid 
exei.sed. 'i’o faeiiitate the piaeiity of the pur.se siriiiy. whieh can in* difiieuit. 
it is siifer to dr.aw down the broad Huament stumps with foreejis, nither tliau 
to pull thetn down by fluur liu.ilures. Ineltision of ov.ary. fiuientum. bowel, or the 
bmbrialed lube end, must he avoided as the puiye strine is Jiejitetied. 



KW. ;■>. — The fumlus of ttic ulent.s lias been ilnovn throiiuh llic ojicnine: in tlic vcsicoulonnt 
pouch of iicritoiicuni. The ripht ovarian llKanient. tube. anU rouml liiranu-nl liave been cruslictt. 
and a chromic catput llpature in beiiip placed to tie off these .structures before cutting 'U'*'"’ 
away from the uterus. A .stump a quarter of an inch bmp is loft distal to tlio, lipaturo. lia 
remaininp broad lipamont below these structures is lipated and cut away from the uterus. 


Repair of e.vstoeele or urethrocele is now be<iun by dissection with curved 
blunt-pointed scissors to free the vaginal mucosa from the underlying fascia. 
The vaginal wall is divided in the midline to just below tlie urethra, and flaps 
raised laterally to exjtose the redundant bladder. On each side of the urethra, 
the dissection should be carried to the pubic arch to break down old traumatic 
adhesions wliicb ma.v interfere with sphineterie function. Tlie strong sub- 
urethral fascia (cranial portion of the urogenital diaphragm) covering the 
neck of the bladder is plicated with two or three superimposed mattress type 
sutures of No. 0 chromic catgut. The importance of this minor procedurc ni 
every case cannot be overempluisized, for not uncommonly has the preparation 
of the anterior wall for repair, without this precaution, caused incontinence m 


/ 
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The iiterovesical fold of peritoneum is easily identified and is incised 
transversely. Its tipper edge is secured with one or two sutures held long to 
prevent its retraction upwards behind the bladder, and the retractor under the 
bladder is replaced by another inserted into the uterovesical pouch. The fundus 
uteri is grasped with a single toothed volscllum forceps and "tugged’ ' out 
through this opening. In some instances this maneuver is facilitated by re- 
placing the cervix in the upper posterior vagina. Depending upon the size of 
the uterus, it may Idc necessary to deliver the fundus with successively applied 
tenacula. In the case of the larger fibroid uterus this is supplemented by 
cutting out Avide deep Avedges of tissue held in the tenacula until the fundus 



Fig. 2. — The vesicocervical space is entered with the index fingers, and as traction down- 
ward is made on the cervix, the bladder is freed from the uterus and broad ligaments, as high 
and as far laterally as possible. This is done to minimize the possibility of subsequent damage 
to ureters. 

is small enough to deliver. At times one Avill encounter unforeseen adhesions 
iiiAnlving boAvel, omentum, or adnexa, but as the uterus is brought more fully 
into and through the opening, these may usually be dealt Avith simply. Par- 
ticular difficulty may be overcome by bisection of the uterus, AAffien the hand 
can be introduced into the pelvic cavity for further examination and exposure. 

When the fundus is delh^ered (Pig. 3), the upper broad ligaments, includ- 
ing tube, OA’^arian and round ligaments, are first crushed AAoth forceps as men- 
tioned above, ligated Avith chromic catgut No. 2, and severed from the uterus, 
leaving a stump one-fourth of an inch distal to the ligature. The point 
chosen for ligation will depend upon the degree of prolapse, and the amount 
of shortening of the structures desired for rebuilding a firm pelvic floor. 
These ligatures are held long. The remaining portions of broad ligament are 
ligated and cut aAvay to remove the uterus completely. 

The anterior retractor is AvithdraAA’n from the uterovesical region of the 
peritoneal cavity, and replaced betAveen peritoneum and bladder. The posterior 
retractor is AAothdraAvn from the cul-de-sac and replaced by a short-bladed 
Aveighted speculum. 


IfAJMfrsON 


Af- , I. 

he cxieiided ddu nward (owaivl I Ik.* lu'vhu'um. r.si{;i!Ii\ houvvor, ana incises 
the pennciini lrnnsv(‘m*ly, aiul with iihmt snsnats tiissi'cts JVee the i/nicosa 
from (he imderlyin*; iecl<tvau:iiini fa.sein. fn tier liieher, thinner eeiiira) portion 
wJicro the reel tun is in eloser a)*posiii<in to I lie vauina. the nnieosa is jjoelcd oft 
by (jfaur.e diss'cction. 'I'liis siiouid he i-arriefi up to the open vault of the vat^inn 
and the nunxtsrd tla{i,s raised latfoally (n expo've (lie sfroiitrer lateral fasx'ial 
regions, and in the lower vayitia, the faseia! <“overine of the levator ani lauseles, 
A crown suture (h'iy. (i) is inserted at the vault, nnitiny the stronger 
lateral rectovaginal faseial ureas and hase.s of the vayitial tnueosal tlaps to the 
uterosacral and lower broad lieanient stumps above. The jmsterjor v/all fascia 
is then sutures] with iiileiTUpted Xo, 0 ehrotnie «-atynt 7) uniting the 

fascia near the bases eif the vavdnal mueosal jia)>s and in the lower vauina, the 
sheaths of the levators atii. 







Fipr. 5. — All upper iinJ lower broad llKanicnt sUinip liKaturcs on the loft side have been 
tied to those on the ripht and cut sliort. Vnpinal mucosa flajis have been trimmed and the 
margrlns are united witli Jiitorrupted chromic caimit, several of those hein^ passed dccpij 
through the underlying broad ligament stumps. Tlii.s not onlv flnnlv unites the ligamentous 
supports, but as they rcti-act tlioy will draw tlio anterior vaginal w.a’ll and vaginal vault up- 
ward. and Increase the length of the vagina. The opening at the vaginal vault is closea 
excepting for insertion of a small gauze drain, unless high rcctocV-lo or cntcrocelc must be dealt 
with. Then It is loft open. 

The mucosal flajis are trimmed and their margiirs united by a continuous 
stitch of No. 0 chromic catgut picking up small “bite.s” of the underlying 
fascia to close “dead space.” 

■ The lateral regions of tlie ])ej’ineal incision are inci.sed to permit with- 
drawal of tlie lower ends of the levator muscles, and these are united with 
interrupted catgut, the lower stitch picking up anterior fibers of the anal 
sphincter. The constrictor ennni muscle is restored by a single suture biting 
deeply into the labia majora. Transverse perineal mnscles are united by a 
running suture of No. 0 chromic catgut which is continued subcuticularly to 
close the perineum. 
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a previously continent patient. In large cj'stoeeles, tlie bulging bladder is 
reduced with a running suture uniting the strong lateral portions of pubo- 
cervical fascia. 

The upper broad ligament stumps previously made fast to the parametrial 
and uterosacral stumps are now drawn out and forward with forceps to a posi- 
tion beneatli the neck of tlie bladder. A mattress suture of No. 2 chromic catgut 
is passed through the subpubic ligament and fascia on the left, deeply through 
both upper broad ligament stumps to the right subpubic ligament and then 
liack through the stumps to be tied at its point of entry. A second suture in 
support of this sling is passed from outside the base of the anterior vaginal 
wall flap on the left, through the subpubic ligament and stumps, and out through 
the right subpubic ligament and vaginal flax) base to be tied later during closure 
of tlie anterior wall. 



Fig. 4. — ^Upper and lower broad ligament stumps on each side are shown being drawn 
outwards and laterally by four forceps, to expose the entire peritoneal opening for insertion of 
the purse-string suture which will close it. The use of forceps makes it unnecessary to pull the 
stumps outward by their ligatures which might slip off. If enterocele be present, the purse 
.string passes aci’oss the pouch of Douglas at a high level and excess peritoneum below is dis- 
sected free and excised. 


Upper and lower broad ligament stump ligatures which have been held 
long are now tied to their fellows on the opposite side to unite the lateral halves 
of the new pelvic floor. 

Excess vaginal flaps are trimmed, and the margins united with interrupted 
chromic catgut (Pig. 5). Three or four of these sutures are passed deeply 
through the rmderlying ligaments which later will contract and pull the 
vaginal wall up with them. A small gauze drain is left through tlie suture 
line near the vault to drain the stump area. It is removed on the fourth post- 
operative day. 

If no enterocele or higli reetocele exists, the vault may be closed and the 
operation completed by a low eolporrhaphy and perineorrhaphy. In the pres- 
ence of enterocele or high reetocele the vault is not yet closed. Incision through 
the mucosa may he begun where the cul-de-sac was previously entered and may 
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Summary 

1, The most impovlatit aiialomical coii.sidci'atioiis are briefly outlined. 

2, Advantages of vaginal hyslererdoiny in the repair of pjroeidentia are 
discussed. 

3. The disadvantages of the operation tire eonsidered. 

4. A detailed tec'hnique of operation is deserihed. 

Conclusions 

1, Tlte literature on vaginal hysterectomy with vaginal repair to date, 
mainly lacks detailed description of operative technique. 
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Fig. 0. — This figure shows exposure of tlie rectovaginal fascia up to the vault of the 
vagina, and the fascia covering the levator muscles in the lower vagina. In the vault are 
seen the posterior portions of the uterosncral and lower parametrinl stumps. A crown suture 
of chromic No. 2 catgut has been placed to unite these stumps to tlie bases of the vaginal 
mucosa flaps, and the lateral portions of the rccto\’agina1 fascia. This is an important step In 
the prevention of enterocele recurrence. 



Pig. 7. — The vault of the vagina has been closed by tving the crown suture. A small 
gauze drain should be shown emerging from the anterior wall just above this point. The 
rectocele is reduced with interrupted No. 0 chromic catgut sutures, drawing together the bases 
of the vaginal mucosa flaps and the stronger lateral portions of the rectovaginal fascia. In the 
lower vagina these sutures include the anterior borders of the levator muscles and their fascial 
coverings. 



STERILITY IN THE. FEMALE" 

ICkxxkth (ln.\:<T, H.Hf:., M.I)., C.M„ llAMrAX. Xova Scotia 

T JIK probl(;n) of slorilily luis always assuiiK'd ('onsidorahlc importaivic in the 
]>rac1i(:c of the pyiiccolo^xist. In fact. tloTo an- few problciiiK Avlucli test 
his trainint^, jjaliencc, and bnsidth of hnowb'd}.r»; iiion- tliaii that of .sterility.' 
No le.ss Ilian 10 to 111 jifi' <‘ent of all niarriatres are barren. A nnrabf-r of "ync- 
e.oloiiie le.sions may In; faetors in sforility. yet in j-eoeiit years iniieli ii<_dit has 
been thrown on that, large grtinj> f>f eases in whieh ( iidoerine and jili.v.siolotrieal 
facloi's play an albinipnrtant role in its eljology. 

The tcj-nis .st(,-rilily and infertility are .sometimes ineorreedy fbvsienated as 
synonymous. Aee()rding to ^beiker’ “.sterility is the inability to initiate the 
reproductive proee.ss on the jiart of a eouido who have desired and wh.o have 
aiteinxitcd to reproduce for ;t reasonable lentrth of time, ordinarily at least a 
year.” fsome suguesl throe to five years, though less than 10 per cent of initial 
pregnancies occur after two years. “Infertility” is a term embracing any 
degree of eonceiitivt! (-ajjacity behtw the level of ]>hysiolo'ric ])Crfection, or the 
failure to lU’oduce a vialde child. 

From a clinical vicwjioint. sterility in a mating is inability to rejtroduce, 
and the f;mlt may be that of (other the nude or female or both, hcncc the 
fertility of a couple must be considered."’ 

Absolute sterility is a condition in which concifption is clearly inipos,siblc. 
Tt is generally due to congetiital malformation, such ns absence or atrophy of 
the uterus or gonads, absence of vagina, or to complete occlusion of the Fallopian 
tubes or ductus deferent e.s, or when di'sfrnctive disease has rendered one in- 
capable of fertilization. 

Relative sterility is one in which conception mav occur, but various factor-s 
may make it difficult until existing ju-eelnding factors in either mate are cor- 
rected. Examples of such include (uidocrine and metaholic dyscrasia.s- as well 
as local anatomic defects or lesions. 

Acquired sterility is usually considered as the failure of coneei)tion after 
one or more children. Tt may he due to in.iuri(?s, o))eralion.s, new growth.s, 
metaholic disturbances, etc. 

Selective sterility and fertility arc terms used where an individual proves 
fruitful by one mate but bari’cn by another. 

Since the scope of this paper is primarily intended to cover the couple 
who present themselves seeking a rea.son for lack of conception, no attempt will 
be made to cover the .snb.iect in minute detail, but i-atlicr to outline a rea.sonably 
thorough and elective plan of investigation and tieatmcnt where indicated. 

Prom the title of this papei' one might infer that the female is altogether 
at fault. Such is certainly not intended, however, as the male partner must 
bear a considerable portion of fault in the study of childle.ss marriages. Al- 

»Pre.«cntC'1 at the .Second Annual Mcelinc of the Society of Ob.stetriclan.? and Gynecologists 
of Canada” .Ste^ Marguerite, Quebec, Oct. 27-20, 191C. 
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2. It is felt that this lack of detail may contribute to the fact that the 
operation is not performed more widely l\v gynecologists. 

3. Removal of the uterus during the course of vaginal repair is indicated 
far more frequently than it is practiced. 

4. The operation presents distinct advantages in selected cases over any 
other form of treatment of procidentia. 

5. Gjuiecologists in general should be encouraged to perform this operation. 

t 
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Discussion 

DR. B. P. WATSON, New York, N. Y. — I should like to congratulate Dr. Harrison 
on one of the best expositions of the anatomy of the essential supports of the pelvic 
organs and the techniques for their repair that I have ever heard. 

I agree with him entirely in his indications for vaginal hysterectom 3 \ After child- 
bearing is over the uterus has no physiological function, and it should be removed if in 
doing so a better and stronger support to the pelvic diaphragm can be given. 

It is essential in any repair to make sure that the vault of the vagina is properly 
supported, otherwise it may prolapse later,' no matter how good a lower pelvic floor repair 
has been done. 

The only detail which I seem to pay a little more attention to than does the speaker 
is in isolating the supporting fascia of the lower rectum and uniting it in front of any 
rectocele which maj’’ be present. 

DR. HARRISON (Closing). — Dr. Campbell mentioned the larger uterus. I would 
agree that in the presence of various types of pelvic pathology, it would be difficult to 
peritonealize raw areas. This does not necessarily apply to the fibroid uterus. Quite a 
few fibroid uteri up to three to three and one-half months’ pregnancy size have been re- 
moved per vaginam without undue difficulty. This has not been done without some degree 
of relaxation of the vagina, or prolapse. I would agree, if any operation involved diffi- 
culty in closing the peritoneum cleanly. In two or three patients who had had previous 
Gilliam suspension operations, and whose round ligaments had stretched with prolapse, 
utilization of these ligaments and peritonealization was not a problem. 

I did not say, Dr. Campbell, that I use a running suture in the anterior wall, because 
I never do. I did say that if the cj-stocele were of such a size that it required reduction 
and additional support, a running suture is used to plicate the fascia covering the bladder 
above the repaired sphincter. The vaginal mucosa is closed with interrupted sutures and 
some of these should extend deeply to include the underlying ligament stumps. 

I have experienced no trouble with estrogen regarding increased friabilitj' of tissue. 

I do not see what would be gained by two or three days’ treatment. This, in mj' opinion, 
could not improve the circulation and the tone of the tissues sufficiently. I have given 
small quantities orallj' over a period of three to four weeks before operation and have not 
run into the diflicultv mentioned. 
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(JIJAXT 


A-;. J. fr.v,;.?. 

Mjrrf,, r>ii 

(Jno should noio jinrCH'ularly liio history of anito ot-nonil infcflions fsf.irhrt 
icvor), dohiiitntitiff disciiscs, nojihritis, voiu-rcol di.s<’a‘''c-s, apjXfiKh-t'totny (espe- 
cinlly if luul draiiiauo), and operations. (2) A r-ojiijilete j»hy.sica! 

examination; routine l>lood and urine |(*sts; evalualion of endoennolo<,M<'ai stifr- 
n/afa. fS) A careful e.xanihiat ion of the Aiiutic ^'encralive traei, with special 
reference to the cervix. (4) Kxaminaiion of the semen, (nj liiiliner posicoiial 
lest. (()) Tubal ])al<mcy tests. Ilysterourams. I'J) Inve-stiL'afion of the 
endocrine system. 

Most, if not all, of llu* above investigation <‘an be earricfi out in liuec ofiice 
visits or less, dejjendiner on tlie tindinos. /To obtain th(> history of a couple, 
it i.s usually advisable to consult each one at scjj.aiate times. In this w;iy prc- 
maj'ilal ineidruils are tnore freely di.scnssf>d and may be of 'value in the in- 
ve.sligation.) 

At her first visit the medie.al history should im-orijorate sjiecial reference 
to sexual aetivity and habits (coital, dietary, etc.), a eareftil menstruai iiistmy, 
for the menses can usually he eonsidered a fair inde.x of the reproductive 
develojmicut of the ](ationt. Irregularities .should be <’arcfuliy noted and con- 
.sidcred as jiosslbly conneeted with ovarian dysfunction, wliereas noriaal ryelie 
bleeding, while nsually indieating normal fnnr-lion. may occur •\vjfh anovulatory 
e.yclc.s. Her husband’s health .should he inquired into, as ^vell a.s any other 
factors Concerned Avith sterility, such as difticnltii's with the .sexual act, or the 
actions of the female i>artner following intcu-eourse. She is then given a com- 
plete ])liy.sieal examinalioji. wliidi .should i))elnde routine blnbd tc.sts ond 
serology, urinalysis. ;ind blood pre.ssuiv. A clinical evaluation should he made 
of any cndoerinologic sligr.uita from her skeletal eon figuration, her licight, 
weight, (list ribut ion of hair and fat and secondary sex eharaetcristics. Although 
all of the endocrine glands arc more or less intimately related, in fertility it is 
becoming tnore appjiront that the })itnilary is e.sscnlially llie gland of greatest 
importance, because of its direct action on the gonads, and indirectly on the 
thyroid, adrenals, and others. 

After the medical examination, the gynecologic examination should follow, 
and include not only the pelvic Imt the functional examination as well. 

Pelvic cxaminciiion . — 

Special points to be noted arc : 

1. Tnfection w ihe lower geniial iraci, inclmlhxg the cervix: The eradica- 
tion of vaginal and cervical infections often yields the most gratifying result-s, 
and mmt at least be considered contributory factors in some eases. It may 
not be easy to explain Avhy such infections as Trichomonas vaginitis and erosion 
of the cervix produce infcitility in some and not in otliers, but tbeir removal 
has certainly resulted in pregnancy in not a few of my own cases. This m 
especially true of erosion of the cervix, tlie cauterization of whicli ranks high 
as a therapeutic measure in sterility. (Caution .should he exercised in too deep 
cauterization and cauterization very soon after the cessation of the menstrual 
flow to avoid secondary hemorrhage whicli may be veiy troublesome.) 
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tliotigli some estimate the male to share or accept full responsibility in more 
than one-half of the cases of childless union, in my own series the incidence 
was slightly less than 25 per cent. Percentages undoubtedly vary under dif- 
ferent social and racial conditions. 

In the investigation of sterility in the female, a balanced outlook must be 
maintained. Laboratory methods, though necessary, should not be depended 
upon entirely, but incorporated with the results of investigations of the 
reproductive system in particular and the clinical examination of the patient 
as a whole. 

Parker'^ states, “In order to evaluate the individual ease properly the com- 
plete cooperation and examination of both partners are essential. The com- 
plexity of the problem, at times, and the necessity for repeated examinations 
must be impressed upon them. ’ ’ 

Complete investigation into such a case and its proper treatment maj’’ be 
so complex and distributed over such a wide field as to involve the internist, 
the gynecologist, the urologist, the endocrinologist, the psychologist, as well as 
the roentgenologist. Such an inquiry has obvious and practical advantages, 
such as the elimination, for one thing, of much worthless and harmful treat- 
ment of a sort all too prevalent and, in particular, such disasters as operations 
done for sterility upon the wives of absolutely sterile men. Only if one partner 
is found to be incurably sterile is it permissible to dispense with the investiga- 
tion of the other. Also by means of a complete study the most efficient treat- 
ment will be effected.® 

It is obvious, of eoui’se, that pregnancy can occur only when the following 
conditions obtain": (1) Healthy sperm must be deposited at or within the 
cervical canal. (2) The sperm must be able to ascend without interference 
and at the proper time to fertilize a healthy ovum. (3) The ovum must implant 
itself on a suitably prepared endometrium. 

Incidence. — ^Douglas® states that 70 per cent of sterile couples show more 
than one causative factor. In a series of 48 unselected private patients, a single 
factor was noted in almost 60 per cent of them, and several factors were not 
commonly encountered. 

Investigation. — Gardner® states that many factors may contribute to the 
causation of infertility and that it is necessary to discover and correct as many 
of these as possible in order to achieve success. The examination should be 
thorough, can be done efficiently, and much discouragement avoided by adopting 
a simple but definite plan of investigation and completing it. 

The day is fortunately passing, I believe, though repercussions of it are 
still noted, when a woman complaining of sterility is first advised to have a 
dilatation and curettage or to have a retroverted uterus corrected by operation, 
or because of an infantile uterus she is not likely to become pregnant, before a 
proper inquiry and investigation are carried out, preferably on both partners. 
Stein^® says, “the dilatation and curettage are often dispensable, the retroversion 
often of little consequence, _ and infantile uterus is usually an inaccurate diag- 
nosis. ’ ’ 

The diagnostic inquiry should include the following: (1) A complete 
medical history preferably of both partners, with special reference to sex his- 
tory, coital habits, dietary habits, etc., should precede special sterility studies. 
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Aitj. J. O'/H. t (jfr.’.t. 


Jf .1 pelvic cxarniiiatioii uiKler nucstJiof^ut ia ijalicnlcd, ;w wfien findings are 
difTic.ult to evaluate, the lime of elioiee. wmhi he just before the onset of the 
menstrual fiow, wlien an endometrial hiojisy can he, performed. 

There is npj)arcntly some di.sagreemeiit among gyneeologi.st.s whether 
uterine fibroids }>lay mueli jiart in causing .sterility. I feel they are not par- 
iieularly im]u)rtnnt unless of .such profound size as to distoi-f the cavity of the 
uterus or cause blockage to the l’alloj)iau tubes. They are more likely to alter 
the course of a ])regnauey rather than ]>reventing its initiation. 

Bilateral eyslie ovaries, either as a resiilt of honnonal imbalance or new 
growths certainly play a role in sterility, as j)regnancy j.s a rarity in .such cases, 

4. Emmiiutfion of the senira; Heekel” slates that *'tlic final diagnosis of 
the relative sterility or fertility of a man can he made only by the appraisal 
of the seminal fluid.'- If the semen confoniis to the normal standard.s, further 
examination of the husband is i)rohal)ly not 7ieee.*vsary ; if not, a phy.sieal exam- 
ination of the husband should la; deme with speeial reference to undeseondcel 
testes, testicular atrophy, and metabolic or endocrine distnrhances. 

After .several days of eojitijumee the specimen is preferably collected in 
a clean aiid dry glass container, following coitus interrnptus, transferred im- 
mediately to a clean test Itthe, corked and ])laecd in snfiieiently clos'c proximity 
to the body to maintain reasonable warmth, and brought to the ofiicc or labora- 
tory withiti an liour. The eollee.fion by means of a condom, under similar con- 
ditions, in my own expei-icnee, does not seem as hazardous to the motility of 
the sperms as most authorities would have us believe, and I use this method 
frequently, as less liandling is entailed ajid more eon.stnnt temperature a.ssiired. 

Tlio important featiu’c of the examination is the sperm comit. Using a 
white blood counting pii)ctte, diluting 3:20 witli 5 per cent .sodium bicarbonate 
solution, counting five blocks of sixteen squares and adding six zeros. An 
average normal .specimen should contain a])proxima{cly 100,000,000 .sperma- 
tozoa per C.C., at least SO to So ])er cent normally formed, and 75 to 00 per cent 
should exliibit active motility for some honr.s at room temperature. 

The stained smear is also important, and less than 20 per cent should he 
abnormal. 

It would .seem Avisc, therefore, to i-efer to an interested urologist all hu.s- 
bands whose semen does not conform to those criteria just mentioned. 

5. Jliihncr postcoiial icsi: Though the next step usually undertaken is 
that of determining tlic ])atcncy, or nonpatency, of the Fallopian tubes, the 
Hiibner test is now described as being more in keeping witli the preceding para- 
graph. This is a simple and infonnativc ju’ocedurc, and requires only a few 
minutes. It should he performed at the time of ovulation, Avhich is fourteen 
to fifteen days before the expected onset of the next menstrual period, when 
the cervical muens is most receptive to spcims. It, is Avise to instruct the 
patient to empty her bladder and rectum before intcreoui-se, and to report for 
examination A\dthin tAvo to three houns folloAving it, Avithout taking a douche. 

Samples are aspirated from the vaginal pool and from one, or preferably 
tAvo levels in the cervical canal and placed on a .slide, a cover glass placed oA-er 
each and immediately examined under the microscope. Within the time allotted 
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The mere probing of the cermcal canal by passing a uterine sound (a pro- 
cedure I now do routinely at the first visit) has given such remarkable results, 
that in cases where no other gross abnormality exists in the pelvis I advise the 
patient to curtail further investigation a few montlis and await results. I feel 
some of the credit given to the insufflation of patent tubes rightly belongs to 
the passage of the cannula through the cermcal canal. 

It need hardly be emphasized that routine smears of the cervix and urethra 
to exclude gonococcal infection, and examination of Skene’s and Bartholin 
glands should be made. 

2. Structural abnormalities: In this group would fall those eases of arrested 
development of vulva, vagina, uterus, adnexa, the absence of one or more, and 
cases of unruptured or rigid hjunen. Hypoplasia of the uterus can usually be 
suspected when the uterus is about the size of a small walnut, usually anteflexed 
but may be difficult to outline by palpation (if patient is fat) and when a long, 
conical cervix with pinhole external os is found. Though hypoplasia of the 
uterus does not invariably signify sterility, it is a rather common finding in 
many cases. 

3. Malpositions of the uterus and adnexa: Betrodisplacement of the uterus 
has certainly been overemphasized, in the past, as a cause of sterility. How- 
ever, when associated with a cervine which points toward the anterior vaginal 
wall, or behind the S3^mphysis and away from the seminal pool, it assumes more 
importance as a factor. It is well known that manj’- women with such findings 
readilj’- conceive, and it is no longer common practice to radicallj’’ correct such 
displacements. When such a uterus is mobile, it is much less likely to be a 
cause of infertility than one whicli is fixed bj' adliesions resulting from im- 
flammatory disease or endometriosis. The use of a Hodge pessary in such cases, 
either with or without manual replacement of the uterus, is often .successful 
as a therapeutic measure. 

4. Pelvic inflammatory disease: Since this is one of the commonest causes 
of sterility, the adnexa must be eompletelj’- palpated. It is manifested bj'' the 
usual signs of tender tuboovarian masses, or indefinite thickening of the bases 
of the broad ligaments, partial or complete fixation of the uterus, and tender- 
ness on movement of the cervix.- 

Endometriosis is probablj’^ often overlooked as a cause of sterility. I believe 
it is a I’ather frequent cause. I can recall several cases in which, on investiga- 
tion, no known cause could be found for the sterility of the couple, but exam- 
ination and operation sometime later revealed the presence of a well-established 
endometriosis. The explanation in early eases is difficult, as the Fallopian 
tubes are patent, ovulation is rhj-thmic, j'et pregnanej’^ is a raritj^ The con- 
dition should be suspected when the patient complains of increasing dj’^smenor- 
rhea which has been acquired during adult life, when the uterus is retroflexed 
and fixed, when the ovaries are enlarged, tender, and fixed, and when pain is 
referred to the rectum at the time of ovulation as well as at menstruation. 
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Til niy own iiractiiM;, in most, timuiih not, all oaw'S, flioosinu tiii^ proper time 
of the, cycle, the pnlienl is sent into the liosjijfal for aimut twenty lioui’s. On 
(luMiiorning t'oilowinjf admission u lin.sa] inetaliolic rate is taken. Kollowinf? this 
a liypodermic containinR y,-, prain morpltinc and yir,(» to urain scoiiolaminc is 
given ns a .sedative and anti.spasmodic, and an liour later tiie tnlml in.siiniation 
and lipiodol in;ioeiion arc carried ont, (jMethyltestosferone, yiven orally, in 
dose.s of 50 to TOO mg., serves as an e.Ncellent antispasmodie, especiaily wlion 
insuftlalions arc carried ont in oftice practice.) It is rarely neccssaiT (o nse more 
than G or 7 c.e. of oil in;iccted .slowly. It is jn-eferalde, tlioURli not nccess;iry, to 
watch the instillation Ihrontrh a .screen, following which an x-ray is taken. A 
nnno])nqne speculum is dc.sirahle. Within si.x to .seven hoiii.s another iilate is 
taken to determine whether the lij»iodol has passed into the peritoneal cavity. 
If not, the patient is in.stnicleii tn return in forly-i-ight hours and another 
])latc taken. 

In most ea.se, s, where luhe.s are patent, little or no residue, of oil i.s notesl; 
where the tuhe.s are hloeked, it is still plainly visible witliin them. 

The contraindications to the use of tuhal insufllation and hy.stcrography are 
well known and include recent, acute or subacute jielvie inflammatory disca.se, 
purulent cervical discharge with ondoeervie.it is. infected urethral or Bartholin 
glands, menstruation or abnormal bleeding, following dilatation and curettage, 
cardiovascular and ))\ilmonavy disease, susjmeted )iregnaney, and severe nervous 
disorders. 

7. htvcsii(f(ifion of the endocrine sj/slnn: (lardncr says,’* “Healthy women 
of childbearing age, who menstruate normally and with some degree of regu- 
larity, ])robably also ovulate fairly regularly. However, individuals without 
gro.s.s genital })athologie ehange.s, who either men.struate infrequently, flow ir- 
regularly and scantily, or bleed contiuuou.sly, prob.ably do not ovulate, such 
menstrual disorder.s usually resulting from disturbed function by the glands of 
internal secretion.” 

If the inve.stigation so far reveaks no obvious cause of sterility, the question 
of determining wiiether ovulation i.s occurring becomes important. Ovulation is 
difficidt to prove. Only presumptive evidence of it may be obtained by endo- 
metrial biop.sy. taken a few days before the onset of menstruation, or ])rcferably 
shortly after its onset, to avoid the ri.sk of interj-upting an early pregnancy. 
Ovulation is assumed when tlie endometrium .shows the secretory phase of corpus 
luteiun stimulation. The jjroeedurc,. however, occasionally is dififlcidt to do, 
causes not a little pain in nulliparoxis women especially, and really gives infor- 
mation only for the one cycle reviewed. Recently I have used endometrial biopsy 
less, and basal body temperature curves more, and have been impressed by its 
advantages and usefulness. A pronounced biphasic curve is regarded as evi- 
dence that ovulation has occurred. At least tw'o cycles must be taken. 

Vaginal smears, and detennination of the pregnandiol complex between the 
twentieth and twenty-fourth day are less reliable measures. 

• The number of cases of hypothyroidism seen in my oum practice far e.xceed.s 
that of any other endocrine problem. Even mild degi-ees of it are often asso- 
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above, if numerous actively motile sperms are seen in both samples, or five to 
fifteen active sperms present in the mueus from the cervical canal, one can then 
assume that intercourse has been properly consummated, that sperms are cap- 
able of ascending the cervical canal, and that endoeervical secretions are recep- 
tive to them. Under such conditions one need not feel concerned about the 
position of the cervix, the length of the vagina, minor abnormalities of the 
male, such as epispadias, hypospadias, or premature ejaculation. ' If dead sper- 
matozoa are found in the samples taken from the cervical canal, and active ones 
found in the. vaginal pool, one can properly assume that some hostility exists 
between, the sperms and the endoeervical secretions. In such cases, eradication 
of the endocervieitis undoubtedly present will often result in curing many eases 
of sterility. I have found such a procedure pays dividends in very many in- 
stances. A word of caution is herd)}'' interjected, however, against too extensive 
cauterization, such as conization,- etc., owing to tlie extensive sear tissue forma- 
tion which invariably follows such procedures. 

6. Tuhal patency and liystei'osalpingograpliy: Tubal insufflation, originally 
described by Rubin, has probably been the greatest single advance in the diag- 
nosis and treatment of sterility in the female. I have nsed both carbon dioxide 
and filtered air, and must frankly state that I have- found no difference in the 
use of either, the patient’s reaction depending entirely on tlie amount insufflated 
and not on the agent used. I liave found the Jarclio Pressometer eminently 
satisfactory for tubal insufflation. 

It need hardly be emphasized that the test should be done within four or 
five days after the cessation of menstruation. Also that, under normal con- 
ditions, the gas passes through the oviducts at a pressure between 60 and 80 
mm. of mercury. The rate of increase in pressure should be gradual to avoid 
spasm of the tubal musculature. The diagnosis of blocked oviducts should not 
be made definitely until insufflation has failed on three or four occasions, at 
the same or different sittings. It is probably unwise to carry the pressure be- 
yond 200 mm., though I have seen no ill effects from exceeding this figl^re on 
a number of occasions. 

Though most authors on the subject insist that the injection of radiopaque 
substances should be reserved for those cases of apparently stenosed tubes, for 
purposes of localization, I am quite sure that the use of such substances has a 
therapeutic value in some eases. Any ill effects from the use of lipiodol or simi- 
lar oily preparations I have yet to encounter, and within recent yeai’s their use 
has been employed almost routinely in my oAvn practice. The number of cases 
in whom tubal insufflation failed to bring about the desired results, yet became 
pregnant following shortly upon the injection of lipiodol, has been rather con- 
vincing of its value therapeutically. Also, the information obtained with respect 
to the location of the block, and the likelihood of success or failure of plastic 
operations on the tubes supports, to some extent at least, the value of the pro- 
cedure. The use of supposedly less irritating substances sucli as Viseo-Bayopake 
of "Roche” has been advocated by various investigators, but I have had no 
experience with such to date. 
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Summary and Conclusions 

Till* factors most comnionly ciionunlcred iti niy own scries of cn.ses were 
more or less iu order of fi-fanu-iiey : ecrvieal erttsions atid infeefions. mild 
fiej^rees of eeriveai stenosis, liypof hyroidisin. inl.ial oechision, and impaired 
pnality of sj»ernia)ozoii. 

Finsd office visit; A eoin}del<‘ tiiedic.'d and ‘ryneeoloKic liislory is taken, fol- 
lowed by a eompli'te pliysieal examination will) speeial referenee to the pelvis. 
The eervienl eiinal is i)rob)*d. 

A Jiotntion of the husband’s beiiltli. aue. Ijabils. ele., are ni.')d(‘. lllood 
serolofjy on both should be flone, 

Instruetion is uiven her hf»w to take va;»in!)l or rectal letapeiature. A chart 
recording; this teinpei'ature, tin; menstrual cycle, and date.s of r-oitus is explained 
and ffiven to her to keep her ov/n record for jit lr>ast two <*ycl(-s. 

The husbiind\s siierni analysis should be done beffne the ne.Kt visit. 

Trcjitmont of vauinal discharaes of known etiology is advised. 

.Second visit: If the above records and laboratory I'cports arc satisfactory, 
u basal metabolic test, tubal insufilatimi, ami, when* indicated, \iternLubo"ranis 
are done. If the lubes tire iiatcnt. she is instructed about tlic lluhiicr lest. 

yVifrd visit: Kxaminjitiou is made of the semen from the vaginal 5)00] tind 
tbe cervix within one of two hours of coitus, at the ex})eeled lime of ovulntinTi. 

I'lrosion of the cervix, ciuloeervieitis, etc,, are treated when indicated. 

Tbe eom])lelencss of one’s invest ipat ion in each ease will naturally vary 
somewliat with tbe findings. AVhero absolute sterility is found, further investi- 
gation is discontinned. 

Our results in ovoi-coming sterility will improve, when wo are prepared to 
investigate the infertility of both lin.sband and wife, and not the, wife alone. 
The cooperation of holli is necessary. 

The survey ncce.s.sary for ilie eompJeto investigation of both male and 
female partners lias been iiresenled. AVhere any abnormality in the male 
exists, he should be referred to a eoinpetonl urologist or internist for further 
study. 

The future prognim may necessitate re])etilion of doubtful tests. 

Six months should be sufficient time to investigate an average case. AMion 
all diagnostic data have lieen correlated, tlie cause or cause.s for the .sterile 
mating should be explained to the patients and tbe jirognosis outlined on the 
basis of established methods of correction and treatment. Where specific 
treatment is being carried out, a longer lime than lliis may be nece.ssary to 
.iustify it. Patients (piickly lose interest in their study if they are advised to 
return in six months or a year, following each bit of investigation carried out. 

Physicians, in general, should heed the solicitations of the sterile couple, 
and, if not interested, should refer them to someone who is. Such patients arc 
usually sincere in their quest, almost always cooperative, extremely grateful 
when success is achieved, and most deserving of careful inve.stigation and 
patient study. 
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ciated with sterility. It i.s routine procedure with me, in all eases being investi- 
gated, to have basal metabolic determinations made, and wlicrc variations from 
the normal si^ermanalysis exist, to have the husband done also. It is my own 
feeling that any apparently healthy individual in the minus loraeket iiroperly 
belongs in this hjiiothyroid group, and that a rate as low as (-7) to (-10), 
which we have been taught to consider within normal limits, is not so justified. 
Hypothyroid patients, even of mild degree, respond remaihably well to re- 
placement therapy, and a. few dollars’ worth of tliyroid will often pay divi- 
dends far in excess of many times this amount spent for more elaborate forms 
of therapy and investigation. 

Some authorities mention the desirability of blood cholesterol determina- 
tion, sugar tolerance tests, x-ray of the sella turcica, etc., but I feel they are 
not often indicated, and rarely offer much help. 

Is there a psychologic factor in some cases? AVc all know of women in- 
fertile for years with no olivious reason quickly becoming pregnant following 
the adoption of a child. I can offer no seientitie explanation. 

Although it was not, intended to discuss treatment in this paper, one 
should not merely mention endocrine investigation and leave it entirely at 
that, I am convinced that an appalling amount of time and energy expended 
in the past ten years oi’ more in the indiseriminatc use of sex hormone therapy 
in cases of sterility sometimes is unwarranted with harmful results. 

Endocrine treatment of infertility in the female may be classified as 
follows: (1) treatment directed at correcting distuihances of endoci'ine glands 
which indirectly affect the reproductive processes; (2) treatment directed 
at correcting disturbances intrinsic in the ovary or uterus. 

SiegleH® states -that ”in specific treatment the first factor to be consid- 
ered is wliether or not follicle maturation, ovulation, and its sequelae are 
propei'ly taking place, and therapy should be individualized and cautiously 
and judiciously applied.” He likewise states the necessity of determining 
which gland or glands are at fault, following which to administer the proper 
hormone in potent form, in adequate dosage, and over a sufficiently long time. 
One must remember, however, that excesshm therapy eventually results in 
atrophy of the tissue which produces the hormone administered. 

For my own part, except in cases of true genital hypoplasia, and the occa- 
sional case of irregular menstrual fiow, which thyroid does not correct, female 
sex hormone is rarely used. In cases, however, where biopsy indicates lack of 
proper endometrial development, or where pregnandiol assays indicate lowered 
excretion (i.e., less than 35 mg. in the normal ten to twelve days), large dpses 
of corpus Interim hormone should be tried. Henry’' apparently found it helpful 
in selected types of his so-called functionally sterile group. Hamblen’''' covers 
this aspect of the subject in a masterly rvay in a recent publication. 

Further details of treatment such as plastic operations on blocked tubes in 
selected cases, or operations on the male to correct aspermia. or artificial insemi- 
nation do not fall within the limits of this presentation. 



AN IMPEOVED OPEEATIVE TECHNIQUE FOE SALPINGOSTOI.IY' 

H. W. M.l)., Toieon'to, Ontario 

(From the Di.jmrtinf n( of Ohhit trio?: or.fj G'.ioiuriiloffU, thr‘ TJr.ivrrjiiti/ of Toronto, and the 
(hjnof oidoiixrol Jl'ords- of (fi> Toronto (U ni nil Uo''}'itfit ) 

T he nporatioii of snl])iii|L'o>:loiiiy wlioiu-vor lii!);!l ocoluHion oxi.sts is justinanle 
only wlion tlio j)nlif'nl insisls on linviiiR a rliil>l. It, is taken for Riantc*] that 
the hnshand is healthy and fertik*. It is alsf» iak<-n f<»r "ranted that at least two 
or llnec itrevions insnnialions have been nnsnecr-ssfiil. 

Ohstrnetion in the I’allnjtian tubes may he ])r(-sfnt anywhere throuchout 
the Inincn. When it occnis at the nterinc end. intrauterine tubal im]>lantation 
is necessary to restore jtatency. T believe it is the feelin'r of most trynecologists 
that this is rarely a .iustifiabh! jnoeedure. It tioe.s not apix.ar to be surgically 
or anatomically sound. Salpincrostomy. on the other liand, offers ])o:ssibilitic.s. 

Previous to September, 104t!, other methods had been attempted by me with 
no r<*sultin'g pregnancies. The ]>resent tetdiniqiic was .suggested .wlien, in the 
firel, patient to be r(‘])orle<I. a radi<ral oi?cration was about to be begun a few 
minutes after an un.sncee.s.sful in.sufilalion. As the lubes wore being handled 
ju'cparatory to their removal, the striking distention and crepitus sugge.sted a 
salpingostomy, even if in view of previous experience this operation seemed a 
forlorn liope. 

Since 1043 I have ])eiTormed saljiingostomy three limes by this method and. 
although it .seems fantastic, in each ease jiregnaney followed within a year. 

The Operation 

The ane.sthetixed patient is placed in the lithotomy position, and one more 
in.sufflation is allcmjded to determine tlic patenej* of tlie tnbe.s. Air E forced 
into the uterine cavity, and maintained at a pre.ssnre of 225 mm. of merciny for 
two minutes. O'he intrauterine instnuuent, if this final tost fails, is withdrawn, 
the patient changed to tlie Trcndelenhnrg ])osition, and the abdomen opened. 
Occasionally it is found that the disca.scd tubes are so irreparably ruined by the 
pi’evions pathologic process that nothing in the way of a reconstructive opera- 
tion is possible. However, more often, on palpating the lubes, crepitus will be 
obtained in one or both, proximal to the “block” which obstructed the distal 
flow of the air Avben insufflation Avas attempted a fcAv minutes before. Ea'CR 
AA'ben the tubes ai’e cnormou.sly distended as tliey ai’e in hydrosalpinx, the crepi- 
tation is A'Ciy distinctly palpable fo the point of occlusion. At any rate, the 
practical point is thi.s — that if the tube is incised along its free border at the 
point of maximum crepitation, a ncAv ostium can be established. When this is 
performed, a mixture of air and “tubal content” debris gu.shes forth. As in 

‘Presented at the Second Annual Meetlni; of the Society of Obstetricians and Gynecologists 
of Canada, Ste. Marguerite. Quebec, Oct 27-29, 19-JC. 
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Discussion 

DR. MAEION HILLIARD, Toronto. — ^I agree entireh' with Dr. Grant's presentation 
of his investigation, organizing it into three major visits of the patient, one of them being 
in the hospital. It is difficult to rule out a great man.y patients who just want to see if 
tho 3 ' are normal. I have found that 33t^ per cent of the patients do not return when the.v 
find that a complete investigation is necessary both for themselves and their husbands. 
In mj* practice I send all the husbands to a urologist who is interested in this tj’po of 
investigation and treatment. 

I have found the use of Hodge possaides of great value in cases of retroversion of 
the uterus, and would like to mention that these pessaries are good in cases of acute 
anteflexion when the cervix is well up in front. 

In a discussion of the relative diagnostic values of the Rubin test versus hj'stcro- 
salpingograms, I have found it possible to put oil through the tube when it was impossible 
to bo sure that air had gone through. Therefore, I would feel that a hysterosalpingogram 
would be necessary before an absolute diagnosis of sterility could be made. On the other 
hand, wherever there is any other gjuiecologic complaint such ns intermenstrual discharge, 
dysmenorrhea, of . profuse periods, a dilatation and curettage with the insufflation of tubes 
will have good therapeutic elfect. I use hj’sterosalpingograms almost entirelj' and find them 
very successful. In a series of cight 3 ’’-four cases, sixteen showed definite abnormalities 
without any previous histories of anj' gj'nccologic complaint or operative interference. 

As to the use of thj-roid, I agree with Dr. Grant entirclj’. I put in.y patients on one 
grain of tlij^roid dailj', if the ba.sal metabolism rate is not over plus six or seven. There 
has been some discussion as to whether this maj' not deprc.ss the norm.al thj’roid function, 
if given over a period of time. 

DR. GEEIN-LA.TOIE, [Montreal. — I would like to stress that in our clinic we seldom 
do an insufflation test. We alwaj's use utcrosalpingographj’ with lipiodol with better 
results. We use it not onlj' for sterilitj' but for other diseases where it might be beneficial 
for the diagnosis. I would like to suggest the removal of the speculum before taking 
uterosalpingographs as advisable, for there might be findings which would be obscured. 
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probes, brislle.s, ote., into llie utcrini; covjiy. Tbe.se procedures, nivolviutr ;i.s 
Ihey do Jieedlo.s.s iutralnlml Irouju.'i are to I)e eoiiflciiDied, The frusli of air wlieu 
the scalpel opens llie hiiiien is ample proof that the tube is patent, as far as the 
site selected for saii)in^ostoiny (See .1, A. V>, and ('). 


Case Reports 

Cask 1.- — Mrs. 1\'.. n^'cd 28 years, was se(-n on Sejjt. 4, 1048. At 19 years of 
afre she had man-ied, ami "av(? a hist<iry ryf pelvii! infiamination foliowine the 
matin',!. Durin*! the imsl four yeai-s, mnm-mus altem{)ts at insufilation were 
negative, and .she had been told that })er tubes were ''blocked." (h\ .Sej)t. 17, 
1943, a final testin.!! was carried out. The jjressiiia* was raised to 220 mm. and 
kept eonstatit for two mintitc's. Tin- tubes wen- found to Ije closed. The ahdo- 
tnen was opetted. The riaht lube showed tin* J-haraetcrislie ravaires of i)r;lvic 
inflammation, and was in the (piicseent slate (tf hydntsalpinx. It was impossiijlc 
to find any semblance of a natural ostium. A now one was fashioned over a 
suitable si)ot Avhor(! the adhesions were least dense;, and where ercj)itation was 
most easily elicited. 

The left tube ajijtcared edtanatous, and air had traveled alone; its lumen to 
its middle third. Tin* out(;r third was bound down ti<:htly to (lie sittmoid colon. 
A snl])infrostomy was done on this tube by slittinir it aiont! its free border at the 
spot of maximum erejiitalion. Tlie aiidomcn was closed. The convalcsecnco v,as 
uneventful. Ten months after the operation 1 rceeived a letter from her ])hysi- 
cian stating that slio had nnforlunately misearried in llie midtrinu-ster of a 
pregnaney. 


Cask 2. — Mrs. G., aged 28 years, was .seen on June 12, 1944. Thi.s jiaticnt 
had been married for four yeai-s. A history of painful menorrhagia antedated 
her marriage. The pelvic findings were as follows. A retroverted, large, fixed 
ulerus, with small bilateral imissos. The cervix was clean. A tentative diag- 
nosis of endometriosis was made. Previous tubal insufflations had been pro- 
nounced negative. Under anestlicsia, a final testing was done. The tubes were 
closed. On opening the abdomen the diagnosis of endometriosis was confinned. 
The right tube was occluded througlioul the whole lumen, at least, lliere was 
no proof of air having passed as no crepitation was obtained. 

The left lube and ovary were “dug out” of the 7 >onch of Douglas. The 
tube was engorged with air as far as its distal third, and tlie fimbriated end was 
densely adherent to the ovary. A new ostium was fashioned over the free 
border of this tube at the point of maximum ci-cpitalion. Tlie utcnis was then 
suspended and the appendix removed. The convalescence was uneventful. Tiic 
following year .she conceived, and unfortunately misearried. On Oet. ,5, 1946, 
Dr. Adamson of Hamilton delivex-ed her of a living female child. 

Case 3. — Mrs. M., aged 2.5 veal’s, was seen on Sept. 3, 1944. This patient 
had been married for five years. Previously she had been operated upon by a 
general surgeon for pelvic inflammation, and the appendix, the riglit ovary, and 
pai’t of the right tube removed. The menses were regular and painless. On Oct. 
21, 1944, a routine insufflation of the tubes was done, and it was found that the 
air at a .steady pressure of 225 mm. of mercury failed to pa.ss into the peritoneal 
cavity. The abdomen was then opened. The remaining part of the right tube 
was very distended, and “crackled” on palpation. It was about three-fourth-s 
inch long, and clotlied with dense adhe.sions. After fi’eeing the minimum of 
adhesions necessary to make the plastic change feasible, a curved half-moon 
incision was made over the free border and this was deepened until air and 
tubal debris oozed forth. A new orifice was fashioned using interrupted suture-s 
of fine chromic surgical gut on an atraumatic needle. 
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these patients the insufflated tnbal wall is thin and avascular usually, the Ijleed- 
ing is slight. This absence of troublesome bleeding is invaluable. For one of 
the dangers heretofore in salpingostomy Avas tlie formation of a liematoma dur- 
ing the fashioning of the new ostium. This, together Avitli tlie adhesions Avliich 
usually followed in its Avake, invalidated the future sueeess of the operation. 



Fig. 1. — A, Exploring the abtlomon and examining the Fallopian tubes. The tubes are 
closed. The patient has suffered from pelvic innammation. The lelt hand of the surgeon is 
palpating the right tube. Over the area of maximum crepitation a new ostium will be fashioned. 

J3j Salpingostomy of the left tube. A curved incision (half-moon) opens the tube. This 
"trap-door" type of flap leaves a gaping wound, and there is very little chance of the ostium 
closing. The blood supply to the flap is preserved so that sloughing will not occur. By suturing 
It down to the ovarian hilum (which is practically avascular) every opportunity is given the 
ovum to tumble into the gaping mouth of the artiflclal ostium. The curved line on the right 
tube delineates the site of the incision. 

C, Salpingostomy of the right tube. The flap is being sutured to the hilum of the ovary 
with line chromic surgical gut on a small atraumatic needle. 

The fashioning of the ostinin may be left to the ingeiuiity of the surgeon. 
Fine silk or fine surgical gut on an atraumatic needle is advised. Any unneces- 
sary separation of adhesions is to be avoided. Adhesions tend to reform. If it" 
is possible to establish the artificial opening near the ovary, this should be done,; 
but it should be remembered that the adnexa resent rough handling, and show 
their resentment in the form’ of troublesome oozing. As mentioned above, this 
may defeat the purpose of the operation. Nor is it necessary in this procedure 
to test the patency of the tubes from above by attempting to pass air, fluids. 



A STUDY OF BREECH DELIVERY^ 

Aijurirr l‘j. 'I’lnTr-s, VAN‘foi;vj;i!, i’, C. 

• il'rnui ']'U> I'tniroiift >■ (hyuntt f 

T lllv serious iTifjuil, inorinlit y nssoi'inlcfi with hn-eeh jn'esentiilion is enii)Ii:i- 
sized ill nil slniidnrd texts of ohstetrios, tiie loin! mieori’t-efed fetnl denlh rale 
heiiiir plneed nt nhoiii 2d jx-i- eiMil. Stniuler sinles tlint npproxiinaleiy oiie-fhird 
of this loss is dii(‘ctly dtn> to the j)reseiilnl:on itself, wldhr Jlohiies and Evans 
l^ive the inorlnlity for fin* eliild ns Id pi-r rt>ul. As sii';','('.st<’d hy Tompkins and 
others, it setnii.s lilody that the fetal risk has been exai::t;er;il(d in the minds of 
ohsletrieians hy the failure to <lislineuish hetweeii the infantile death rate as- 
soeialed with hreeeh jiresentnl ion ami the mortality of hr(?eeh delivery jier sc. 
The fact that the jii'esentat ion is freijnejitly assoeiated with lus-rnalurity, pin- 
ecnita jiri'via and fetal ahnoimalities must he home in mind; all eondilions earry- 
itt;; an iidierent serious risk to the child. 

I'^urthermore. statistics on hreeeh delivery as pnhlislied from lart'c elinie.s 
arc undouhtedly influeneed hy the fact that a considerahle jicrcenlago of de- 
liveries hy interns in trainin<r is ineiuded. 

Recent .studies to det(!ri!'.ine the intrinsic risk of hreeeh delivery prc.sent a 
more cheerful view of the jiictur'c, Hansen has collected a series of 112 consecu- 
tive ctiscs from jirivate jiractice with a corrected fetal mortality rate of O.S per 
cent. External vei'sion was not ju-aeticed, and the eonduet of labor and delivery 
w'as most, eonservalive, Tonijikins has presented a series of 211 breccli ca.sc.s 
delivered by a grouj) of 17 ohstclrieians in Philadeljihia, all diplomatcs of the 
American Board of Obstetrics and Gynecology, with a eorreclcd mortality rate 
of only 2.7 ])cr cent. Perhaiis the most striking results are tho.so of Grcig, ^vho 
repoi’ls sixty personally delivered eases of hi-eeeh yirescntation in primigravida.s 
w’itli hut one stillhirth and no neonatal deaths. His mctliod of delivery is ex- 
tremely conservative, .s])onlaneous birth with a minimum of manual a.ssistance 
being the rule. Local (inideudal block) ane.slhosia was used, his recent cases 
having received no general anesthetic even for delivery of the head. Grcig be- 
lieves that fully 90 ])er cent of hi’ceeh deliveries in j)rimiparas can he .spon- 
taneous. 

■While admittedly these excellent results arc reported b.y .skilled obstetri- 
cians, it should be noted that in the con.scrvative management, as recommended 
hy Hansen and Grcig, .success depends more upon method than on manual dex- 
terity, and that a similar technique therefore may be followed with considerable 
assurance, even by the neophyte in obstctidcs. 

‘PreHonteU fit the Second Annual Meetlnt- of the Society of Ob.stetrlclan.'i and Gynecologist."? 
of Canada, Ste. Marguerite, Quebec, Oct. 27-29, 194G. 
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The left tube was now examined and found to be a typical hj’^drosalpinx 
with a closed fimbriated end. It had become enormously distended with air as a 
result of the attempted insufflation. The closed tube was separated from the 
outer pole of the ovary, and salpingostomy was performed simply by remov- 
ing the distal part by circular amputation. On Dec. 20, 1945 (thirteen months 
after. the operation), I delivered this Avoman of a living male child weighing 8 
pounds 3 ounces. 

Summary 

Salpingostomy is justifiable in certain eases. It is' admitted that the 
operation has a limited field of usefulness. A technique is described in Avhieh 
preparatory to laparotomy, air is forced into the uterus at a high pressure, 
and salpingostomj’- is then performed on the tube over the area of maximum 
crepitation. 

Only three eases are reported, but the successful results seem to indicate 
the value of the method. 

Discussion 

DE, VAAT tVYCK, Toronto, Canada . — A re\-iew of tlie subject of plastic operations on 
the tube for the cure of stcrilit}- has not given a very favorable picture. The reason is three- 
fold. The relatively few live babies achieved by these methods; the undue proportion of 
ectopic gestations resulting; and finally the complications which may from time to time follow 
any laparotomy. 

Dr. Johnston has described a modification of -technique in wliich he has utilized tubal 
insufflation: (1) To determine the point of obstruction. (2) To select the best operative site 
for fashioning a tubal ostium. The maintenance of the distention of the tube when the 
abdomen is opened, renders the operative site more avascular and the operation more prac- 
ticable. 

One cannot, in sucli a small series, draw many conclusions. One cannot, also, neglect the 
fortuitous. However, I should like to suggest one procedure which might be added to his 
method. The preliminary lipiodol salpingography might still further eliminate those cases 
where plastic operation might give no reasonable hope of success. 
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(I’n'iiinturo huhics of ^‘s^ tliiiii 2,r»0(> Gni.. jiiirl 


There wjis no nintcrniil mortality in the entire series. 

The Management of the Patient 

firantin" the eonelusion that fetal mortality is largely (lej)en(lent upon the 
•sueccss or failure to achieve a s])ontancoiis or jioarly spontaneous delivery of the 
breech, the conduct of labor is directed to this »*nd throughout. Tiic procedure 
as described is chiefly ap])licahle to delivery in primiparjrs. and is modified as 
necessary in nmltiparas. 

To avoid unnecessary worry, the expectant mother with a breech ])rescn- 
tation need tint he informed of the fact before labor commences. Tf .she is 
aware of it, the imjiortance of the condition is not emphasized. However, when 
labor is cstablisbod, it is well to ae(|uaint her of the .sit nation, and to onli.s't her 
aid for the delivery to eomo. One explains that since her aelive eooporntion in 
the birth will be retiuirod. slu; will not receive deep analgesia or amnesia. To 
this end such drugs as paraldehyde, .seojmlamiue, aud the barbiturates iii high 
dosage, which lend to cloud the seii.sorium aud produce rest Ic.ssu ess, arc contra- 
indicated. However, since uterine inertia is not nneonunon, the patient is pro- 
tected against exhaustion ajid dehydration by adequate sedation and fluid 
admiiiistrafiou. 


T.Mii.K III. J)KTAn.K nr ]’ku.sonai, Sr.ito:.^ 


A. Numher of Cases 00 

Priiniparas 

42 

MuUipara.s 

IS 

Average age of Primiparns 

27 

B. Type of Delivery 

1. Spontaneous with ninnual aid 

43 

2. Extraction 

12 

3. Cesarean section 

5 

4. Eorceps to aftcrcoming head 

IS 


When the cervix is believed to be fully dilated, the patient is prepared as 
for delivery, and a vaginal examination made to rule out the possibility of a 
prolapsed cord and to satisfy oneself that there is no remaining rim of the 
cervix. Not infrequently, and especially in footling presentations, the leading 
part may be visible at the vulva before cervical dilatation is complete. Pre- 
mature expulsive cffoi-ts in such instances may result in the ceiwical rim offer- 
ing obstruction to the aftercoming head. Sufficient time should be allowed to 
ensure that the cervix is not only completely dilated, but also “paralysed,” as 
someone has aptly expressed it. 
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^Yhell we consider the effect of a more radical policy of delivery, nani^y 
elective breech extraction upon coinplete dilatation of the cervix, the fetal 
results are not ,comparable. - Eveir in expert hands, the procedure is associated 
with a reported mortality for the child of from 6 to 10 per cent, although 
Goethals did succeed in achieving a mortality rate of 2.3 per cent in one series. 
Obviously, should the practice of elective extraction become widely adopted, the 
loss would be much greateit In an analysis of over 3,000 breech deliveries in 
the borough of Brooldyn, Gordon showed a fetal death rate of 18.7 per cent 
following extraction. 

Material 

A personal series of sixty consecutive cases of primary breech presenta- 
tion, fifty-five of which were delivered vaginally, is presented as a further 
evidence of the benefits of a conservative policy in management. There were 
thirty-seven, primiparas in the latter group. Since the purpose of the study was 
to determine the essential hazard to the child solely as a result of breech deliv- 
ery, it does not incliide premature babies of less than 2,500 Gm. in weight. As 
emphasized by Beck and Philpott, the risk to premature infants in breech de- 
livery is considerable because of the relative disparity in the diameters of the 
body and head. However, since maternal toxemia, atalectasis, and other con- 
ditions incident to prematurity may be associated, it is often difficult to deter- 
mine exactly the deciding factor in the fetal mortality. Twin babies were ex- 
cluded, since the second twin, when presenting by the breech, has its passageway 
already prepared. Gross monstrosities incompatible with continuing fetal life 
are excluded. Otherwise, the group represents the writer’s total experience with 
breech delivery in private practice extending over a period of ten ‘years. Cases 
of internal podalic version and extraction not being primary breech presenta- 
tions are omitted. It has been the general policy (especially in the earlier years 
of practice) to make at least one attempt at external version Avheir a breech Avas 
discovered during antenatal examination, otherwise this small series would have 
been considerably larger. In a few instances, however, the discovery of the 
irresentation came as a surprise Avhen the mother Avas seen in early labor. As it 
stairds, the series reflects the experience of an average obstetriciair in private 
practice' folloAving a definite plan of noninterference in labor in so far as pos- 
sible. That an element of good fortune may haA^e been associated Avith the results 
is freely admitted, and it is qirite possible that a larger experience maj'" -shoAV a 
higher fetal mortality rate. 

Because of its small size, the personal study is supplemented by a similar 
revicAV of the uncomplicated breech deliveries occurring conseeutwely in the 
VancoixA'er General Hospital from Jan. 1, 1945, to June 30, 1946, inclusive. 

Table I. Incidence of Breech Cases at A''ancoua'eu General Hospital 
(Jan. 1, 1945, to July 1, 194C) 


1. Viable births • 5987 

2. Total breech eases 224 or 3.8% 

'3. Uncomplicated breech deliveries ■ 145 or 2.6% 

(Twins, monstrosities, less than 2,500 Gm. excluded) 


lyhile many of the.xcases in the- latter series Avere delivered. by. specialist mem- 
bers of the attending ■ st9^:^,- fully. 60 per' cent of them Avere under, the care of 
various general practitioners of the visiting staff or Avei’e, delivered .by interns 
in training. The o'Ver-all group is, I .believe, sufficiently large to'prtdicate the 
general character of the fetal results -in breech deHveiy at the Vhiie'duvef ' Gen- 
eral Hospital. ■■ ; /• ,i ■ • • 

The outcome for the child in the tAvo series is' shoAvn im-Table II. 
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TurrKs 


Sn,. 1. O' -!, h Gir--'. 
Mirth. (9St 

111 gui(1ill^^ Iho lirad llinnigh the palvis {ho uidcKt available (Jiaiiietcrs as 
flelcniiined by x-ray jx^iviiiief ry slionbl lie eonsidiM'cd. 1 have bad no exjicrienec 
with llu! liui'iis-^larsliall tce!ini<iiu; of ailowiiitr tbe child fo hano by the head so 
a.s to draw it into the pelvic cavity, but it.s enthusiastie reconuaendation by 
Brili.sh obstetricians would suni'cst its use when necessary. 

In delivery of the shoulder.s, arms, or licad. T am (ronvinced that it i.s a inis- 
talvC to’ adhere rigidly to a ]daniied routine in tiie face of an ajtpareiUly con- 
tlieliii" nieehanisin. One must adnjit. the prneethire aeeordiim to eireuinslanec. 

Discussion 

]\fany talks with youimer j^ractitioner.s on the subject of breech pre.senta- 
lion lia.s led one to the eonelusion that tliere exists a eon.sidcrable fear of the 
“brcceh birth” in the mind of the ])rofe.ssion at. larpe based upon tlte scrimis 
prognosi.s for the child. This exaggerated dread may express itself by too 
strenuous atloiipits at CNternal version, by excessive ha.ste or roughnc.ss in 
delivery, or by a frequent recourse to cesarean seetion. 

The merits of external vor.sion when gently perforiiuMl liave been repeatedly 
attested, and it is far from my intention to question it.s value. Ncvcrtlielo.ss, it 
is often most difiieult. of nccomiilisluncnt, in the very inslaiiees wiicrc it would 
be bigldy desirable, namely, in iiriiiiiparas wliore not infrequently a ten.se ab- 
dominal wall or engagement of the brceeh may prevent its performance. K 
would seem that the hazard of breech delivery is not sufficiently great to justify 
too vigorous or persistent attempts at external vei-sioii in difiieult iiistaiicc.s, nor 
in particular to warrant its employment under anesthesia. An increasing num- 
ber of cases of placental sciiaration and other neeidonts are being reported. 

The pharmacologic method of vci-sion during pregnancy by means of piu’* 
gation as recommended by certain Spanish-Ameriean obstetricians is interesting 
and liarmle.ss and deserves more widespread clinical triid. 

When we consider cesarean section, it is apparent tliat abdominal delivciT 
must have wider application in breech presentation than in vertex eases. Since 
disproportion may not become evident until the aftercomijig hc.'id reaches the 
midpelvis, trial labor is of little value. There is, moreover, no lime for head 
molding. Careful clinical and radiologic examination of tlic maternal pelvis 
should generally indicate the way to safely. Even with the normal pehds, the 
hazard to the overlarge child (of 7norc than 4,000 Gm.) is to he rememhered. 
especially in elderly primiparas. However, brcecli presentation as such should 
not he considered an indication for cesarean section except when the jielvis is 
contracted or nnder other U7iu.sual circumstances. 

In this connectio7i it is well to re-evaluate tlie slow labor in primiparas after 
a test of from twelve to eightce7i hours. Ineffectual uterine contractions with a 
prolo77ged and that the risk to the child will be increased proportionafely- 
thick, slowly dilating cervix will generallj’- indicate that tlie labor will be U7iduly 
Delivery by cesarean section may he the best solution in some of these cases. 

Summary and Conclusions 

Belief is expressed that a more favorable fetal mortality rate than gener- 
ally quoted is possible, based upon the following considerations : 
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Table IV. Details op Personal Series 


C. Average Duration of Labor 


Primiparas 

20 hours 

Multiparas 

6 liours 

D. Average Weight of Child 


For Primiparas 

3,342 Gm. 

For Multiparas 

3,516 Gm. 

, E. Greatest Weight of Child 


For Primiparas 

4,290 Gm. 

For Multiparas 

4,050 Gm. 

Table V. Personal Breech Cases Deiavereb by 

Cesarean Section 


NO. 

AGE 

1 

PARA 

PELVIS 

X-RAY 

TRIAL 

I.ABOR 

AVEIOHT 

OF CHILI) 

BEIIARKS 

1. 

25 

0 

Android 

Yes 

None 

3,010 Gm. 

ilarhed contraction 
of mid pelvis 

2. 

27 

0 

Gen. con- 
tracted 

Yes 

None 

3,150 Gin. 

j 


3. 

27 

0 

1 

Android 

Yes 

None 

3,400 Gm. 

Very small outlet 

4. 

32 

0 

Android 

Yes 

None 

2,965 Gm. 

Small mid-pelvis 

5. 

33 

0 

ISTonnal * 

Yes 1 

24 hours 

3.655 Gm. 

Cervical dj'stocia 


Careful and frequent auscultation of tlic fetal lieart is practiced tlirougliout 
the second stage of labor so that an immediate extraction may be ruidertaken 
should fetal distress appear. If this precaution is observed, the stage of expul- 
sion may be extended be 3 mnd.the traditional two or two and one-half hours 
without anxiety if progress is being made. A too prolonged second stage, how- 
ever, maj’' favor the development of a contraction ring. The practice of “break- 
ing up the breech” by bringing down a foot by Pinard's maneuver was rarely 
followed, it being considered preferable to perform complete extraction under 
full anesthesia if failure of advance occurred in tlie second stage of lalior with 
the breech high. 

When the perineum iiecomes distended, a pudendal nerve block anesthesia 
is induced using 1 per cent procaine solution containing three minims of epi- 
nephrine to the ounce. In a few minutes the pelvic floor may be painlesslj^ 
dilated, if desired, by the familiar “ironing-out” maneuver. A wide episiotomj’’ 
is then made, following wliieh descent and deliveiy of the breech usually occur 
promptly. After the birth of the umbilicus, complete general anesthesia is in- 
duced and the anesthetic agent must act rapidly. A slowty acting anesthetic 
such as ether maj’- be worse than none. As the anterior scapula presents, it is 
pushed toward the fetal spine as recommended bj’' Potter, thus delivering the 
anterior arm. Should the anterior shoulder not appear promptty or the anterior 
arm be extended, the child’s bodj^ is draAvn slightly do^vnward and rotated so 
as to make the posterior shoulder liecome anterior by the method so well de- 
scribed by Lovsett, though probably practised bj’^ obstetricians for many y^ears. 
The rotation is then reversed to deliver the other arm. One trial is made to de- 
liver the head bj’’ the modified Wigand-Martin maneuver. If easy delivery is 
not forthcoming, forceps are promptty applied. Wliatever method is employed 
for the delivery of the head, flexion by jaw traction with rotation under the 
pubic arch is maintained so ‘as to roll the head slowly cut of the pelvis. General 
anesthesia is discontinued with the birth of the head, and the episiotomy re- 
paired at leisure while the local anesthesia is still effective. 
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In luH nmniij^fiiinnit Dr. TritCK is Tin* nio!li»'r'.H forres nrc utilized to tlie 

full, inul he intorforos only rvhon flicro is fnilun* of i>ro;'re.'‘!t. This v.'ise restr.nint is the 
more ndniirahlo in that it calls for a tnininmm of f^cttcral anesthesia and for no unusaal 
(h'xtority on the part of the operator. 

DH. WM. A. HCO'J'T, Toronto.--’ ! do not use spinal anesthesia tis a routine in ohstetric?, 
hut. have adopted it to a greater extent than in tiie past. I, use a low spintil anestlicsia ia 
all 1)ree(di deliveries at or near term, ;ind also when I auticijiate a dinicult operative delivcrj' 
in a vertex ])re.senlation. The ani'sthetie ni'ed not «-xtea(l to any t'reat hei"ht, and it pives a 
relaxation of the soft tissues that fjteilitates all openitive jirmo'diirf*. 

I should lil((> to ask l.ir. Trites just what ndvantaKes a hwal, s'lptdetaeated by ri {general 
anestlietie, has over a low spinal anesthesia. 

Dr. Trites laid down the dieluin that a careful radiidotti'' .‘•'tudy of the pelvis would 
deferinine thos(> cases where, hecause uf pidvie disproportion a ee-urcan .“ectioii is indie.atcd. 
1 would like his opinion on a sonieahat controversial point. In an elderly primipara in whom 
there is no disj)roj)ortion, with a lireecli presentation and c'Xtended lej,'s, one anticijiatos a 
dilli(‘.ult delivery. Dnder such circumslane.'s is one not jiistilled in doijifj a cesarean section 
in the interests of the ehil<i? 

Dll. D. P. WAT.SOX. Xew Yorl;.— We have for matiy y.-ar.s at the Hloanc Hospital 
carried out u very conservative poliey in tinasdi delivery. Oar tenohiiic; has been that prac- 
tically every breech sliould deliver spontaneously. Full dilatation of the cervix and s'tretclnnfr 
of the ])elvio floor is allowed to occur by the hrcc(di itsidf. Tlic frank brecek is not broken 
up unlo.sR descent is arrested. 

The trreutest aid ia redneiaf; fetal mortalily is ejiisiotomy. 'I'his should be done ns soon 
as the breech hn^ius to stretch the ]ierin<>um. It shovdd not be deferred until after the 
breech has hecn horn and diflic.alty with the aft(‘rcominK head is encountered. When wc 
follow these rules we do not fear a breech d(divory anymore than we do a vertex. 

Dll. TlllTES (Closia;;;). — It was {rratifyinf; to note tliat Dr. Mitclioll shares my fcclinps 
with respect to brco(di iirescatution, and 1 .should like to confrratulate him on his results. I 
have hnd no experience with fiie use of the Voorhoes’ bajj in breeidi case.s, hut I believe that 
it might have a place wlien the cervix was dihaled to -I or a cm. and progres.s slow. Here it 
might be used to advaat.'ige. 

In replying to Dr. Scott, I have had no experience wiili spinal anesthesia in delivery, 
but .am assured that it gives excellent relaxation of the pelvic floor, and I believe it might 
be of special use in certain eases. 'I'ho particular advantage of local anesthesia is that the 
liaticnt may use her voluntary powers uji to the time of actual delivery. There is also the 
question of the availability of trained nuesthoti.sts, which was until recently a constant difficulty 
in the hospital where I work. Dr. Scott mentioned the qnc.stion of oloetivc cesarean section in 
the elderly primipara with a frank brecck prcsonlulion and a normal pelvis. It is quite true 
that the risk to the child may ho increased because of the patient 's nge. In deciding on the 
method for delivery, I would lie guided by two or three factors — first, the estimated size of 
the child, and secondly the condition of the cervix. If the cervix were soft and well effaced 
when labor commenced, the child not obviously ovcrlurgc, nnd the breech well engaged, I 
would give such a patient a test of labor to .judge her progress with the thought that I could 
change my method of delivery at the end of twelve hours, if considered advisable. 

Ecplying to Dr. Grant, his question is well taken regarding the necessity of “ironing- 
out” the perineum before delivery. One of the advantages of local anesthesia is that the 
pelvic floor will be relaxed, and in the average patient there will not bo much need to do 
any ironing-out; although, at times it is helpful to do so when the patient has a rigid levator 
ani muscle. 

I am grateful to Dr. Watson for his .support of the conservative method of treatment, 
and agree fully that episiotomy should bo done early, well in advance of the birth of the breech. 
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1. A complete study of the maternal pelvis by clinical and radiologic 
methods with delivery by cesarean -section if the pelvis is contracted. 

2. A conduct of labor designed to achieve a high incidence of spontaneous 
delivery of the breech with interference only on definite indication. 

3. Constant personal supervision of the second stage of labor by the at- 
tending obstetrician.' 

4. The utilisation of local anesthesia, wide episiotomy, and frequent ap- 
plication of aftercoming head forceps in delivery. 
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Discussion 

DR. ROSS MITCHELL. — In his well-reasoned paper Dr. Trites shows that the preva- 
lent gloom in breech presentation is unjustified, and that the risk to the fetus in primary 
breech presentations can bo much less than is usually stated. Probably it is no greater, 
and may be even less than for occijiut posterior positions. Personally, the latter have 
given greater worry than breech presentations. 

The bugbear of disproportion can be obviated by careful clinical observation, sup- 
plemented when necessary -with x-ray examination. The incidence of cesarean section 
need not bo high. Dr. Trites presents from his own practice sixty consecutive cases of 
primary breech presentation with five abdominal deliveries. In my own practice from 
July 1, 1936, to the present date there were fifty-six cases of primary breech presentations 
at term or near term with two abdominal deliveries. The combined groups may be 
presented thus: 

Method of Delivery 

Vaginal deliveries 109 Cesareans 7 Total 116 

Vaginal Deliveries 

Primiparas 73 Multiparas 36 Total 109 

Fetal Mortality in Vaginal Delivery 

Total 109 Stillbirths, 1 Neonatal Death,* 1 fetal mortality, 1.72% 

In my outi series of fifty -four deliveries there were four babies weighing 9 pounds 11 
ounces; 9 pounds 10 ounces; 9 pounds 3 ounces; and 9 pounds 2 ounces, respectively, and a 
total of eight weighing 8^/2 pounds (3,800 Gm.) or o-i’cr. The management of delivery was 
substantially that advocated by Dr. Trites. I can emphasize the value of local anesthesia, of 
deep episiotomy and of not hurrying the head through the birth canal. 

‘(Congenital heart) Corrected mortality 0.86 per cent. 
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A laparoloiny was jairfornied and tlu; mass was found lo ho Kiluated in the 
location of the ri^dit ovary and obviously oonfainintr tlic j)rcanancy. Tlio omen- 
tuni and small how(!l wci-c adhcrcjil to the mass. After freoiinr of adhesions the 
mass Avas sc(;n connoctcfi to the uterus hy tin? ovarian liimmcTit, which was en- 
larged. The uterus was slightly etdarge<l, ami retrodisplaccfl in tin; cul-de-sac. 
Both lubes wei-o lying iia.'C and looked normal. The left ovary was cy.sfie, about 
the size of a lemon, lying free in the left foss.-i. The right ovary containing the. 



Fla- I. — .Spocimen oponcil fUKHvlna surronnOliifT cnp.’silc of ov.-irian Ur-fiuc-. 



Fig. 2. — Section of c{ipsule showing ovarian tissue anU gland suggestive of endometrial glands. 


pregnancy and the left ovary containing the cyst were removed. The post- 
operative course was uneventful, and she was discliarged on tlie thirteenth day- 
Pathologic Report . — The specimen consisted of a large ovarian tumor, meas- 
uring 19 hy 13 hy 9 cm., and weighing 1,300 grams. The external .surface Avas 
smooth and glistening. On section, the tumor was found to contain a large fetus 



OVARIAN PREGNANCY- 

R. T. Weaver, M.B., D. L. Adamson, M.D., and F. L. Johnson, M.D., 

HAi^iiLTON, Ontario 

(Frovi the Departjnent of Ohstetrics and Gynaecology, Hamilton General Hospital) 

M rs. I. M,, a 42-year-old white female, entered the Hamilton General Ho.s- 
pital Sept. 17, 1945. At that time she complained of “no periods for 
twelve months. ’ ’ 

Her last normal menstrual period was Sept. 1, 1944. She had slight nausea 
with occasional vomiting in October*, 1944, Avhieh only lasted for approximately 
two weeks. She visited her doctor in November, 1944, at which time a diagnosis 
of pregnancy was made. She did not return as she felt perfectly well. She was 
never aware of any abdominal enlargement or pressure of abdominal mass, nor' 
did she feel any fetal movements. She continued well until April, 1945, when 
she began to have pains around the level of the umbilicus accompanied by 
marked constipation, and “a lot of gas.” This lasted for approximately one 
week, during which time she was verj”- tired. 

From the middle of May to the middle of June, 1945, she had intermittent 
spotting of blood from the vagina accompanied by small clots which lasted five 
days. There was no bleeding since that time. She had intermittent pain in tlie 
right lower quadrant for two weelcs, which would disappear with rest. 

In August, 1945, she was examined regarding accepting steady emplojunent. 
At this time she was referred for x-ray examination of the abdomen. The report 
was as follows : 

A film of the abdomen showed the presence of a single fetus of approxi- 
mately five months. The midpoint of the head was at the level of the posterior 
iliac crest on the right side. There was overriding of the fetal skull bones, 
breech presenting, spine to the left. No placenta could be identified with any 
certainly as such, and the total mass Avas rather smaller than one Avould antici- 
pate in consideration of the various elements contained in a pregnant utei’us. 
No abdominal masses other than this pregnancy Avere identified. 

Hospitalization Avas advised but she did not report for another month. 

She had tAvo preAuous normal pregnancies and deliA’^eries tAventy-four and 
tAvent3’'-tAvo years ago. 

No abnormalities Avere present until the onset of her present illness. 

Physical examination on admission shoAved her blood pressure to be 124/82; 
temperature 98.2° F.; pulse TO; respiration 18; red blood cells, 5,400,000; white 
blood cells 8,000 ; hemoglobin 97 per cent. 

Urinalysis and blood chemistry normal. 

Examination essentially normal except for abdomen and pelA*is. 

There Avas a firm mass, size of football, rising from pehus to just above leA'el 
of umbilicus lying more to the right than to the left side. There Avas no tender- 
ness, and the mass seemed pai'tially moveable. The cervix Avas firm, elongated, 
and closed. It Avas thought that the uterus could be palpated in the cul-de-sac, 
and thi s mass Avas probably extrauterine. 

♦Presented at the Second Annual Jleetlnc: of the Society of Obstetricians and Gjnecologists 
of Canada, Ste. Marguerite, Quebec, Oct. 27-29, 194G. 
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IN VITRO FERTILIZATION AND CLEAVAGE OF 
HUMAN OVARIAN EGGS^' 

l'\ !Mf,xkix, ^l.A.,t and .Ujhn lion:. M.D., ]i!:of»KiANf:, 3 Iafs. 

(From ihi' J)i jmrtmrnt of (Oint rnlooii, Jlonaril Mf/lunl SrhooJ. npd thr Ffriiliti/ Clinic 

hdhitrnlor;/, Frrr Jlosfiitnl far Jl'oin/nJ 


I N ISSO, S. 1;. Sclu'iik.' n Vii*nni‘s-f* (■jnl»ry«iloiL»ist. reported in sonic detail his 
oxiiorinicnts on in vitro rcrlilizatioii of jhc ovarian ci'us of the rabbit and tlic 
guinea pig. He described tlie first deavatre, as it occurred in vitro, and noted 
the inequality in size of the two rcsultintr »laughti>r cells. .Sonic yeans later, 
Onanoff," in a brief note publi.shed postiunnously in If'b.'b ineiitioned that he had 
been able to induce in vitro fertilization ami eleavagi* of uterine eggs of the 
rabbit and the guinea ]ug. He stated that the eggs liad developed in vitro up to 
the eight-cell stage, hbirtherinore. this author ropoifed that when ova feililized 
in vitro ■were transferred to the abdominal cavity of another animal, whether 
male or female, of the same siieeies, development continued until the embryo.s had 
attained the stage of the iirimitivo streak. Xo details or photographs were 
furnished in eonneetion with tbe.se exjieriments. nor has a earcfnl survey of the 
literature discovered confirmation of these results by other invest igatoi-s. 


In 19.30, Pincus^ ob.served sperm ])enetration in tubal rabbit cgg.s in- 
seminated in vitro. By transplantation of such eggs into the oviduct of a p.seudo- 
pi’cgnant rabbit which subsequently j>roduced young, posses.sing the proper 
genetic characteristics, Pincus and Knzmann* in 1934 jU'C.sentcd what they 
regarded as the “fir.st. certain demonstration that mammalian eggs can he 
fertilized in vitro.” In the same year, Kra.ssovskaja' rejiortcd continuous ob- 
servations for many houi-s of in vitro fertilized tulial j-abbit eggs. Forty-six 
hours after sjiermatozoa bad been added to the egg. this author noted the 
development of the moj’ula stage (twenty-eight cells). Subsequently, this same 
investigator'' described in vitro fertilization and cleavage of tubal rabbit eggs 
that had been inseminated with j'at s|)ermatozoa. 

In 1935, Pincus and Enzmann' transplanted into the Fallopian tubes of 
pseudopregnant rabbits ovarian eggs that had been in.seminated in vitro. Two 
to thi’ce days later, regulai' cleavage was observed to have occurred in a small 
number of cases. Consequently, tbe.se invo.sligators concluded that “nonnal 
fertilization can be secured with eggs removed from the follicles.” As a 
final proof that true fertilization of mammalian ovarian eggs can occur in vitro, 
Pincus® in 1939 demon.strated that some ovarian 7-abbit eggs that had been 
exposed to spermatozoa in vitro po.sse.sscd the dijdoid number of chromosomes. 

Earl}’’ cleavages in vitro have been observed in rabbit eggs that had been 
fertilized in vivo. Lewis and Gregory'^ obtained cinematographs of such eggs 
as thej' developed from the one- to the eight-cell stage. In the guinea pig? 
SquieF® reported in vitro cleavage from the two- to the four-cell stage of four 
eggs that had been fertilized in vivo. 


•This study bus been uidod by ymnts from the Wllluim F. Alilton Fund of Han'an 
Universitj', the Committee for Research in Problems of Sex. National Research Council, -an 
the Carnegie Corporation of New York. 

fPresent address: L.ankenau Hospital Research Institute. Philadelphia, Pa. 
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measuring from vault to coccyx 21 centimeters. Lying at the opposite end of 
the tumor and just beside the fetus, to which it Avas joined by the umbilical 
cord, was a placenta measuring 10 by 5 centimeters. Both fetus and placenta 
were encapsulated by a very thin Avail, the inner lining of AAdiich AA^as fairly 
smooth. The average thickness of the AvaU Avas 1^ millimeters. The fetus Avas 
Avell formed, and shoAved no gross abnormalities. 

Sections of the other ovary Avliich measured 6 by 5 by 4 cm. shoAved it to 
be cystic and thin-Avalled. It Avas found to be filled AAuth clear serous fluid. The 
inner lining of the cyst Avas smooth and glistening. To one side could be seen a 
small portion of tissue AA^iich appeared to be atrophic ovarian tissue. 



Fig. 3. — Section of capsule showing ovarian tissue and corpus albicans. 


Microscopic. — Sections of the Avail shoAved it to be composed of typical but 
compressed ovarian stroma containing a compressed corpus albicans. On the 
inner surface of one section could be seen numerous fragments of hairs em- 
bedded into the ovarian tissue. The surrounding tissue shoAved foreign body 
giant cell reaction. This portion of the Avail unquestionably contained ovarian 
tissue. Repeated sections through the Avail of the tumor shoAved the complete 
absence of epithelial lining and the constant i?resence of ovarian stroma. Some 
sections shoAved scA’^eral glands lined by cuboidal and columnar epithelium. Sec- 
tions of the other cyst shoAved it to be lined Avith very flattened epithelium AA'hich 
has ovarian stroma along one area. 

Pathologic Diagnosis . — (1) OAmrian pregnancy, and (2) serous cyst of left 
ovary. 

The patient Avas seen in the office six months later. She had had no bleed- 
ing since discharge from the hospital and Avas feeling Avell. Examination re- 
A’^ealed nothing of note at this time. 

It is felt this case meets all the criteria of true primary ovarian pregnancy. 
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similar staple, but, part of tlie eytoplasm appeared fragmented, and soon pro- 
ceeded to undergo rapid, degenerative elianges. Jn this report, as in the prc- 
liminary one,"" we will therefoi'o confine our discussion to the tv/o eges in the 
hvo-eell stage and the more normal appearing of the two eggs in the Ihreo-ccll 
stage. 

The Two-Cell Stage of the Human Egg 


First Spccimcv. — 1'he fir.st specimen was obtained from a HS-ycar-old 
married woman (No. 20,7(>8) who had had four labor.s, and was admitted 
to the hospital with a diagnosis of relaxed ])erineum, la<*eratcd, ey.stie, eroded 
cervix, and j)rolap.so. At operation, on the tenth <lay of the cycle, a complete 
hystercctoTny and right salpingo-odphorectomy v,cre performed. Cycles im- 
mediately ])rccoding operation had been, respectively, twenty-seven, twenty-three, 
forty-.seven, and tweniy-eight d.-iys. The cndomclriiim was found to be in the 
laic proliferative .stage. 

The egg was recovered fn;e in tin; follicular fluid drained from a bhii.sh 
follicle, 2.3 em. in diameter, in the extirpated light ovary, about one liour after 
ob])borectomy. 'When fii'st observed, the ovum was within a moderate invest- 
ment. of gramilo.sa colls. After rapid transfer through Ibree jiorl ions of sterile 
Loeke’s solution, it was ])ij)etled into a Carrel flask containing 3 e.c, of senna 
prepared from the blood of llic egg donor.® The blond liad been taken from 
Ibc patient after the operation. The egg was then jdacod in the incubator at 
37., 5° C. It had been at room temperature for about throe hours; i.c., the time 
clap.sing since odphoreetomy. 

After twenty-seven hour.s of culture, the preparation was removed from the 
incubator and examined. The compact grnnulosnl investment, which had sur- 
rounded the egg on the jircvious day, now apj)eared as a loose mo.sliwork of 
shrunken, degenerated, granulo.sa cells. The egg was rapidly Iransferrccl 
through .small amounts of Locke’s solution in three watch glasses. In the third 
watch gla.ss were then pipetted a few drops of the so-eallcd “fertilizing suspen- 
sion” of spermatozoa. This had been prepared ns follows: 

Seven-tenths of 3 c.c. of a .semen .speeimon one and one-half hours old (in 
which 95 per cent of the spermatozoa were highly motile) was pipetted into a 
centrifuge tube and the volume brought to 2 c.c. with .sterile Locke’s .solution. 
After being mixed, the .suspension Avas centrifuged for fifteen minutes at full 
.speed.! The .supernatant fluid was then decanted, and to tlie firm Avhitc sedi- 
ment was added Locke’s solution, again to a volume of 2 c.c. The sediment AA'as 
diffused in the medium by gently drawing the former in and out of a pipette. 
Centrifiigalization and decantation wci’c repeated, and then to the washed 
sediment was added Loeke’s solution to a volume of 0.2 c.c.; i.e., about onc- 
thii’d the oidginal volume of the semen used. A hanging-drop of this suspension 
.showed high concentration and activity. At the time Avhen the spermatozoa 
were added to the egg, the fonner had been at room temperature for tAvo hoiu’s 
and forty-fiAm minutes; i.e., the interval since ejaculation. 

The Avatch glass containing the OAUim and spermatozoa Avas left on the stage 
of the dissecting microscope at room temperature for one hour, the egg being 
kept in constant vieAV (at a magnification of x35). The spermatozoa shoAved 
great activity throughout the period of observation ; they Avere clearly seen to 
travel through the interstices of the loose cellular formation surrounding the 
egg, and many AA*ere noted in active motion around the zona pellucida. 


•In all the experiments reported here, the serum used for culture of the cgps prior to «- 
posure to spermatozoa was that of the patient who had furnished the e^gs. while subsequent 
cufture (followmg contact with spermatozoa) was carried out in serum of any patient willing to 

donatc^^oo revolutions per minute: an International Clinical Centrifuge with a Xo. S04 

angle head was used. 
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In vitro insemination experiments have also been performed with eggs 
of the mouse and ratd^’ While certain effects of spermatozoal action were 
noted, such as dehiscence of follicle cells (in both mouse and rat eggs), as well as 
shrinkage in volume of the egg and second polar body formation (in the rat 
egg) , cleavage was not reported in these studies. 

In vitro cleavage of in vivo fertilized rat eggs was occasionally observed 
bj'- Defrise^® Avhen the eggs were cultivated in certain media. Only one or two 
divisions were noted. In their comprehensive monograph on the mouse ovum, 
Lewis and Wright^'* include a photograph of an egg fertilized in vivo that divided 
into two cells in vitro. 

To our knowledge, there have lieen no reports of in vitro fertilization of the 
eggs of higher mammals. In 1941, Lewis and Hartman^'^ mentioned two un- 
successful attempts to fertilize tuljal monkey eggs in vitro. Previously, these 
same investigatoi's^® had cultured in A'itrO from the Lvo- to the eight-cell stage 
a monkey egg fertilized in aua^o. 

Most textbooks of embryology comment on our lack of knowledge of the 
fertilization and first cleavage stages of the human ovum. We have encountered 
in the literature only tAvo references to the earliest stages of the human zygote. 
In 1944, Hamilton^^ reported in a fresh tubal egg removed from an operative case 
the presence of many spermatozoa in the zona pellucida, and toAvard the center 
of the egg a clear area containing "dark rodlike bodies suggestiA’’e of chromo- 
somes on the spindle of first cleavage. ’ ’ ‘ HoAvever, since this specimen Avas lost 
before fixation, there is no proof that the egg Avas actually fertilized. Shortly 
afterwards, Hamilton^® noted, in a fixed prejjaration of an unsegmented human 
tubal egg, many spermatozoa in the zona pellucida, and Avithin the cjdoplasm, 
tAvo nuclei of unequal size, AA'hieh he regarded as the pronuelei. This paper 
appeared in abstract form ; so far, Ave have been unable to find a more detailed 
account. 

In 1939, Pincus and Saunders^® reported that about 30 per cent of human 
ovarian ova cultured in blood serum for intervals ranging betAA’een eight and 
one-half and tAventy-four hours shoAved polar body formation and hence 
became theoretically susceptible to fertilization. On the basis of these 
findings, Ave haA^e made numerous atteniiots to initiate in Autro fertilization 
of human OAmrian eggs cultured for Amrying lengths of time. Utilizing 
the surgical material available at the Free Hospital for Women, Ave per- 
foi'med most of our ex])eriments on eggs from ovarian tissue remoA’^ed just 
prior to the expected time of OAudation. Nearly 800 human follicular eggs 
have been isolated and studied during the course of this inA’-estigation ; of these, 
138 have been observed after exposure to spermatozoa in vitro.^' 

Several factors were varied through the period of this study; e.g., the 
conditions of culture of the eggs, both before and after exposure to spermatozoa, 
the duration of contact of egg and spermatozoa, and the concentration of the 
sperm suspensions used. Employing a certain combination of these variables, 
we have been able to induce cleaAmge in three experiments. A condensed report 
of these findings has been published preAdously.-** 

In tAvo of these cases (No. 20,768 and No. 14,518), the egg, after being 
subjected to certain procedures (to be described later) , Avas found to be in the 
tAVo-eeU stage. In the third case (No. 21,012), tAvo eggs dmded. One of these, 
\\4ien first seen in cleavage, consisted of one large blastomere and tAA'o smaller 
ones, each of the three containing a round, A’^esicular body, Avhich, at the time, 
we believed to be a nucleus. The .second egg from this same patient Avas in a 

*Most of the eprgs stucUea were obtained by incising- individual follicles, ranging in size 
from 3 mm. to about 3 cm.' 'However, a fe-w* of the eggs -were recovered by teasing pieces of 
ovarian tissue in a dish.. containing Locke’s solution and allowing the ova to float into the sur- 
rounding fluid. The follicles from which these eggs originated were, as a rule, smaller than 
3 mm. In diameter; in some cases, they were too small to be seen with the naked eye. 
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oi cyslooolo, j*(;(4<)r!olc, and rdrovorlnd. juol.'ijiscd tiiftnis. A compUdc liyslcrcc- 
loniy and vij'hl xaljrni^o-niipliorcfloiny wcif pt-rforiiicd on tlii' dovf-jjtii day of 
the cycln. Iho cndoinotrinin was in ti><> lafo jtroliiVrafivc phii«/* of its dovclop- 
nu;n1. Tin; last two <‘yf‘io.s jjrf'ocdin'f operation had ixen, rfspf>oiivcly, tv/onty- 
ciRlit and thirty-four days lonjr. 

Tw(4vo oitp'S wore rcf-overed fjoni the e.\tirj»afed lijil)! ovary hy ineisiny 
and flnsliinn tlie follicles, and oin* from follicular fluid obtained hy asjjiratioii 
in situ of foUic‘l(‘S of the left ovary. Since the follicles visible in the riclit ovary 
were eloscdy approximated on tin* .surface, it v/as no} jtossihle to identify the 
one from which any particular cy*; was derivcf], Aithfuiirh Iv/elve Ctrl's in all 
(one was lost) were j-arried throunh tin- entire' fjrocednrc and exposed to the 
.same Icehnitpic, only one of tliem divided. 


This ovum was fine of a set «>f four, of which three, wlnuj fins* seen, were 
covered hy a thick trrannhisn cell investment, and fine hy only a few rows of 
celhs. 'I'lie etrtrs were washed twicf- in I.f.eke’s ssiinfiori, and were then tran.s- 
ferred to a (.’arrel flask eont.'iinin^ ') e.*-. of serum that had been juepnred from 
blood taken fnim the cir'-T donor twenty-two hours j*n;vion.sly. The preparation 
wa.s then ])laeed in the ineiihatfu- at 37.:*)' C. At ihi.s time, the ei'tr.s had been at 
room temperature for about llins,' and one-half Iiouj-s: i.e., the interval .since 
oophorectomy. 

After twonty-twf) and fuic-half Inun's’ inenhation. the (‘cri's were washed once 
in Locke'S solution and expfised for two Imuns ;if mom temperature to a sperm 
su.spension ]>re]iarc‘d from tin' .same flonor and in e.ssentially the sriine manner 
as in the fnist case ro])orted above. ,\t the time when the spermatozoa were 
added to the eiffTs. the former had been at roojii tcmjiorature for three hours: 
i.e., the interval since o.iaculalion. The ova \vere then washed twice in Locke’s 
solution and transferred to a Larrel fla.sk eonlaininy ‘i e.c. of serum prepared 
from blood that two houii^ previously lunl been frivfm liy a G2-year-old patient 
with carcinoma of the cervix uteri. The [iroparation was tlien incubated for 
forty-five hours at 37.5'’ C. 

When examined at the cud of the incubation jieriod. tlie eir!:r, as observed 
through the wall of the fla.sk, was found to he in the two-cell .stage. A photo- 
graph (Fig. 2/1). made of the speeimen two hours later, shows it to re.semble 
very elosel.v tlie fii-sl egg leeovered in the .same stage (Fig. 1/1). Two ‘‘biscuit- 


Fi&. 1. — Ko. 20,7G8. Ilinn:in ct;^ fn f,vo-cell fitape: first spreimrn. Tlii.s f'PK v.-as recoverc-'l 
free in the fluiil flrained from a 2.r. cm. ov.-iri.-in foHicle of ;i 3S-yorir-oI(l ivliitc ivoman 
laparotomy on tlie tenth day of the cycle. After havinp been v,7i.<-’hed in lyjcke’.i polutlon. the 
ovum was cultured for twcnty-.'ievcn hours at :’,7.r>'’ C. in the .‘-erum of the same patient. It was 
again wa.shed in Locke’ .s .solution and was expo.sed in vitro for one hour at room temperature lO 
a waJihed concentrated EU.spension of human spermatozoa in Locke'.s .solution. It 'vas •■hen 
transferred to serum from .a Ol-year-old female patient and incubated. After fortj' and ene- 
half hours of culture, tlie egg was found to be in tiie two-celt stage, and a .sketcli "'as nwoe 
of it. The specimen wa.s tlien fixed, but wa.s lo.st during deliydration. 

A. Free-iiand .sketcli of egg under liigh power of tlie compound mlcro-scopc (after fort> 
.and one-half hours of culture). 

n. Convoluted wall of mature Graafian follicle from which the egg wa.s recovered. In- 
■semination of the egg took place Iv.-enty-ninc and one-hnlf hours after the follicle '"'all^tv-*- 
fixed. Section showing granulosa, theca Interna, and theca externa. There is .'ome 
.separation (? artifactual) between the granulos.a .and the thecTi interna. In the the(» 
there is considerable vascularization and conge.=tlon. Nolo large, pale-st-alnlng cells '■Jl'' 
theca interna, as contrasted with the small, polyhedral, dark-.staining cells of the 
Mitoses are seen in the theca interna, but not as frequently as in the granulosa cells, in- 
theca externa cells are cylindric and stellate and are .separated by variable amounts of 
fluid It appears as though luteinization had just begun in the theca interna, but not in <■” - 
granulosa cells. Fixed in Eouin’s solution; embedded in paraffin; sections cut at ox. ai-j 
•stained with hematoxylin and eosin. (X400.) 
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At the end of one hour, the ovum, along with some of the sufrounding 
sperm suspension, was transferred to a Carrel flask containing 3 e.c. of serum 
of a 51-year-old patient who had been admitted to the hospital because of 
dysfunctional flowing. The blood had been obtained from the patient about 
six hours before the egg was placed in the serum. As the egg was pipetted 
into the Carrel flask, the loose formation of degenerated cells surrounding it 
suddenly dropped off, and it appeared as a single round cell with a fuzzy border. 

When it had been cultured for forty and one-half hours, the ovum was 
washed out of the Carrel flask into a watch glass with Locke’s solution.’^ In the 
plane of examination under the dissecting microscope, it now appeared to consist 
of two equal, spheroid blastomcres, each measuring S6;u, in diameter, and was 
enclosed within a zona pellueida of uniform thickness, measuring 14/a. 

A sketch of the egg was made under the compound microscope (Pig. lA) . 
Now the blastomcres appeared elliptic. At this time, a slight inequality 
in size of the blastomcres was noted. The ovinn was then gradually fixed 
in Bouin’s fluid by removing the surrounding medium (Locke’s solution) and 
X substituting the fixative, drop by drop. Fifteen minutes after the start of fixa- 
tion, the ovum had undergone considerable shrinkage (to almost one-half its 
original volume). Dehydration had nearly been completed Avhen the egg, un- 
fortunatelj'-, was lost. 

The Follicle Wall . — For several reasons, it seems worth while to include 
in this report a photomicrograph of the stained section of the follicle from which 
this egg was obtained (Fig. 15). In the first place, it is the only one in our 
large collection of so-called “preovulatory” human follicles which we are certain 
contained a fertilizable ovum at the time the section was taken; i.e., it is the only 
section in existence, as far as we know, of a human ovarian follicle which can be 
exactly dated with respect to subsequent fertilization of the egg derived from 
it. The time interval between fixation of this follicle and insemination of the 
egg was twenty-nine and one-half hours. 

In section, the convoluted wall of this follicle shows the three typical 
layers: granulosa, theca intei’ua, and theca externa. The inner, or granulosa 
layer, is composed of small, polyhedral, dark-staining cells in which mitoses are 
prominent. The basal layer is more closely packed and the nuclei are more 
cylindrie with their vertical axes arranged perj^endicularly to the follicle wall. 
There is some focal separation ( ?artif actual) of the granulosa and theca interna. 
The latter is well vascularized, congested, and composed of cells which are 
larger, paler and more irregular than those of the granulosa. ]\Iitoses are seen 
in the theca interna, but not as frequently as in the granulosa cells. The theca 
externa cells are cjdindric or stellate and separated by variable amounts of 
edema fluid. It appears as though luteinization has just begun in the theca 
interna, but not within the granulosa cells.- Apparently, then, this follicle 
represents a typical “preovulatory” stage; i.e., a mature follicle that is just 
about to rupture.! 

Second Specimen . — Of the second egg in the two-cell stage Ave have a com- 
plete series of stained sections. Essentially the same procedure as described 
above Avas carried out on an ovum, washed from a follicle of a 31-year-old para 
vi, gravida viii (No. 14,518), Avho Avas admitted to the hospital AAdth a diagnosis 

‘According to our usual technique, the eggs are pipetted out of the Carrel flask. In this 
case, however, it was not possible to identify the egg through the wall of the flask, as some 
contamination of the medium had occurred, probably -due to the fact that in transferring the 
egg to the Carrel flask part of the sperm suspension had been carried along with it. Contamina- 
tion of the medium was also noted in the third experiment to be described, where the same 
procedure was followed, but not in the second experiment. In the latter case, the egg was 
washed several times before transference to fresh serum. 

fAVe are indebted to Doctor Arthur T. Hertig for this description of the histology of the 
follicle wall. 
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shaped'’®' blastoitiores of slij'htly iniequa] size, coiifjiinint!: "ranular (‘vloplasrip 
are enclosed williin the z.ona pellueida, Nnrncrotis sitcrinafoz(,a me present, some 
alon" the l)ordcr and at least one v.dthin the zona. 

The entire e-xr (includin'^ the zona ]ieihicida! measured hy l.arpq the 
vitelhis Avas lOO/j. !)y TKjp, and tlie averaco thickness- of the z.ona pellueida was 
23/1. The hlastomeres nioastired by .bP/f, and 1f»r)/;. ]>y .58/(, resjjeeiively.^ 

T!ic cgjr, transferred to a ])]asina drop, ^vas tixed according' to the method 
described by Pinciis.’' The jdasina drop was wanned for oric-iialf hour under 
an electric liixlit bull). The rcsultinir clot v.'as then carried throupli the douidc 
enibcddin" celloidin-paraflln metiiod, serially sectioned at <S//. and .stained with 
hematoxylin and cosin. 

Since tlic ovum i.s included in eiirhf .<.-ections, its total thickness after fixation 
i.s approximately G4//.. A section Ihrontrh the middle of the specimen (Fie. 
27i) measures aO/t by To/i (exclndin" the imperfect z.ona), Tlie blastomerc.s 
(de.signated. for convenience as "A" and “IJ," from left to ricrlit) measure fi3/i 
by 39/1, and Gfi/i by 3G/t, rcsi>e(*tive1y. 'I'lie cytoplasm ajipcar.s nnifonnly 
granular, witli the exception of the jwlar regions where then; i.s heirinning 
vacuolization, as had been noted in tlie fresh sjiecimen immediately following 
photography. In the ajijiroximate center of eaidi eell. there is a round, vc.^^icular 
nnelcus containing a chromatin moshwork. The miclens in hlastomerc "A'* 
mca.sures I8/t by 13/i, and that in hlastomerc “'B,*' 1G/i hy I5/z- The zona 
pellueida .surrounds the egg over about two-thirds of its eircumf(;rence. I’ailnre 
to retain the entire z.ona pellueida in section was doubtless due to the method 
of fixation; as seen in Fig. 2zl, it had been intact in the fre.sh specimen. In a 
clearly defined ])orlion (near “1 o’clock"), the zona measures 7/i to S/t aero.5.s. 
Several dark bodies suggestive of sperm beads may be. identified on the 
photograph; one of them appcaivs to be .inst within the cel! bod.v of hla.stoniere 
“B” (near “1 o’clock”). 

The section adjacent to the one described above, and rejiresented in Fig. 2C, 
wa.s, unfortunately, tom during cutting and is reproduced only to .show the polar 
body near “11 o’clock,” beside bla.stoincre “A.” The polar body mca.suires 18,u 
by 10/x, and contains what appears in the photograph as a group of chromatin 
units discrete enough to l)e counted. ITov.-cver, when the ],>hotograph is magnified 
twelve times, we see the chromatin in the foim of a lobniated body, only two 
clumps being definitely separated from the general mass. Oppo.site blastomcre 
“B” (at about “3 o’clock”) two dark bodies resembling sperm heads are seen. 
Other sections of this egg show one, five, seven, and nine .such bodies, re.spectively. 

*The so-called "biscuit" shape Is char.acteristic of the bl.a.stomc-re.s of other mammalian 
eggs in the two-cell stage.” Inequality of the daughter cell.s during early c]eav.agcs yeen 
noted in the monkey egg.” as well as in the eggs of the rabbit and guinea-pig,’ the r;it. - ’m - 
mouse,” and other mammals.” The larger cell dlvifJe.= fir.st, thus accounting for tlic- occa.sionai 
finding of an egg in the three-cell stage, as shown in Fig. 3. 

tin both this specimen and in that of the tiircc-cell stage tto be de.'cribed belo'.r). tbc 
sum of the dimension.s of the individual component.^ of tlie egg in cacli diameter, as il.stea, 
not equal the dimensions of the egg as a whole in that particular diameter. There are y-c 
reasons for this discrepancy. Fir.st, the measurements in each diameter of the vitellu.? ap'i oi 
thf individual blastomere.s were taken through their respective centers, rather than througn ta- 
middle of the egg as a whole: i.e., along a .slightly different a.vi.^. This v.-as Uone in oraer 
compare the dimensions of the fresh with the fixed preparation of each egg: in neither oi in 
fixed preparations was the egg surrounded by an int.act zona. The numerical tl;,. 

here is al=o due in part to the presence of a shrinkage .space (penvitelline space) betv. een in - 
vltellus and the zona. The failure of the yitelius to fill the entire zonal cavity is eharact.ri- 
of other mammalian eggs after ox-ulation.” 
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Tiic* onliro. (;kk (iiu'ludiiiK the zon;i polltu-idn) moji.stiiTd 170/t ])y 383 /j(; the 
vitollus Avns .108// by 127//., jitid llu; zonn jn'lltieidii av/irnoc'd 21// in thickne.'^i. 
The Inj’Ko.sl blast niTierc iiicasurfd 07// by 78//, and tin; iv.-o sinallor nnes, C2// by 
02//, and 50//. by 08/t, rospccliv/dy, 

'I'hf! ovum was llxod, serially seelioin-d. an/l stained in tlin same manner as 
tlie .s(;('ond deseribed above. Siin-e it ineln/les fen sz-eiions, eiU at 8//, the 
spceimon is apj/roximately 8tl/( tlii/do at'ain a slirinhaye of about 50 per cent, 
attributable to (ixatiou. A seetion tiiroutrb tin* middb‘ of the eeir niea.s'ure.s 50// 
by 80/t (h’iK. 8/f). d’ln' laruest blast/miere is here .seen to measure 00// by 49//. 
and tlic two smaller ones, 85//, by 88//. mnl 88// by 44//, respeetively. Several 
round bodies are noted in tin- largest blaslomeii'. Tlies/* are sbowji more elonrly 
in another seetion (I'iti. 8C) in wbieh they are .s(-en to be j/resent in eaeb of the 
tlirec blastomere.s. They are tuobably nu/4«‘oli, similar to ihos:/; observed in the 
eorrcspondinfr staj/e of the nn/us/* eL'tr fertilized in vivo (ef. Lewis and ^V right'* — 
Plate 2, Fig. 15). 

In a tliird seetion (Fig. ‘M)), tln-re is a strueture at ‘'ll o'eloek.” mea.suring 
14/1 by 9/1, wliieb is strongly sngge.slive of a polar body. Nowhere throughout 
the i)rc])aration is there .any sign of the zona pellueida; this had evidently been 
dis.solved bv the fixative. 


Comparison of Tv/o- and Three-Cell Human Eggs With Similar Stages 

of Other Mammalian Eggs 

In regard to the duration of early cleavage stjige.s, if is j/ertiricnt to cite 
the report of Lewis ajid Hartman'" on the /‘ullur/; in vitro of the monkey eg.g 
fertilized in vivo. In their experiment, in whieli fertilizfition was believed to 
have occurred soon after ovulation, the minimum duration of the one- and 
two-cell stages was thought 1o be tbiily-six and one-half hours. "We obscreed 
two eggs in the two-ecll stage forty and one-half and forty-five hours, respec- 
tively, following contact with spermatozoa. Since, in tlie monkey egg studied 


Fig. 2. — Xo. l l.i'lS. Human rgg In tivo-cell f<t/iKc: rrcoiul upcr.Unoi. Till? egg 
washed out of an ovarian follicle of n .'U-year-oId white woman after laparotomy on tnc 
eleventh day of the c.vcle. After having been wa.xhed in Ix)che’s solution, the egg wn.s culture'/ 
In the p.atlent’s .serum for twenty-two and one-lmlf hour.f. wa.s again washed In Ijocke'.*! solu- 
tion, and wa.s exposed In vitro for two hours at room temperature to ;l wa.-'hed .cigspcn.^lpn oi 
human spermatozo.a In Foclce's solution. It was tlum wasln.-d In Locke’.s .solution and Incunat-'O 
for forty-five hour.s at 'J7.ri° C. In scru/n from n C2-year-old female patient. 

A, Photograph of egg (after foity-flve hour.s' Incubation) showing two hlastoincre.'! within 
zona pellueida. At the margin of the hitter are numerous .spermatozoa, and at lea-st ono^ 
seen within the zona. The entire egg (Including the zona pellueida) measured* I53g oX i-o//* 
the vitellus was lOOg h.v 113g, /ind the average thickness of the zona was 23//- The blostomore- 
measured 88g by u8g, and lOfig by 58//, respectively. (X200.) (Cf. Ix/wl.s and Hartman'-- 
Plate 1, Pig. 7, and U'/wis and AV'right” — Plate 1, Fig. 10, for similar .stages of monkey ano 
mouse egg, re.spectlvcly.) 


B. 

fixed wii 

resulting - - - - - - , 

tloned at 8//, and stained with hematoxylin and eo.sln. Tivo blastomere.s (one .«Iightly 
than the other), containing granular cj'toplasm, are enclosed within a zona pellueida 
surrounds the egg ov-er about tivo-thlrds of ILs circumference. Failure to retain the 
zona in section is ascribed to the method of fixation. Several dark bodies suggestive of s^nn 
heads may be Identified; one of them appears to be just within the cell body of blastomeri. 
“B" (near "1 o’clock”). 

Since the egg Is included In eight .sections. Its total thlclcne.ss after fixation Is ra. 84g. 
This section, excluding the Imperfect zona, mea.sures 50// by 75g. The blastomcres, dcslgnai.o, 
for convenience, as “A” and "B," from left to right, measure C3g by 39//. and CC/i by 
respectively. The nucleus in “A" measures 18g by 13g, and that In "B,” IG// by lag. m 
well-defined portion (near "1 o’clock"), the zona measures 7g to 8g across. (XCOO.) 

O. Another section of the same egg, adjacent to the one dc.scribed above. This section, 
torn during cutting, Is reproduced to .show (besides blastomere “A”) a polar body, mea^nns 
18g by loX and OTntaining chromatin units, two of which are clearly demarcated from th- 
general mass. (X500.) 
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The Three-Cell Stage 

The third experiment to be reported was performed on ova of a 38-year-old 
patient (No. 21,012), in whom the diagnosis of tnberculons endometritis had 
been made after routine biopsy taken in the course of an investigation for 
sterility. Operation, whieh consisted of complete hysterectomy, right oophorec- 
tomy, and bilateral salpingectomy, was performed on the twelfth day of the 
cycle. The endometrium was found to be in the late proliferative stage. The 
two cycles immediately preceding operation had been thirty days long. Tissue 
examination showed the uterus and tubes to be extensively involved by the 
tuberculous process j both tubes were sealed and the fimbriae were inverted. 

Four eggs, recovered in washings of incised follicles, were subjected to 
essentially the same procedures as outlined above. After such treatment, two of 
them were found in tlie three-cell stage. 

These eggs were obtained from two medium-sized follicles in the right 
ovary, about four and one-half hours following oophorectomy. After having 
been washed three times in Locke’s solution, the ova ivere transferred to a 
Carrel fiask containing 3 c.c. of serum prepared from blood that had been ob- 
tained from the egg donor four hours previousl.y. The preparation was then 
placed in the incubator at 37.5° C. At this time, the ova had been at room 
temperature for about five hours ; i.e., the interval since oophorectomy. 

After twenty-seven hours of incubation, the eggs were washed three times 
in Locke ’s solution and were then exposed to a sperm suspension prepared from 
the same donor and in essentiallj’’ the same manner as in the two experiments 
described above. At the time when the spermatozoa ivere added to the egg, the 
former had been at room temperature for four and one-half hours; i.e., the 
interval since ejaculation. 

After having been in contact with the spermatozoa for one hour and ten 
minutes at room temperature, the ova, along with some of the surrounding 
sperm suspension, were transferred to a Carrel flask containing 3 c.c. of serum 
prepared from blood that had been given aboiit eight hours previously by a 
53-year-old postmenopausal patient. The eggs were then incubated for forty- 
six hours at 37.5° C. 

At the end of this period, since the ova could not be identified in the flask 
because of some contamination, the contained fluid was emptied into a watch 
glass, and sketches of the eggs were made under the high power of the com- 
pound microscope. 

At this time, the more normal of the two specimens consisted of three 
round, regular blastomeres, two of nearly equal size, and one definitely larger. 
In each of them we observed a round, vesicular bodj'- which, at the time, Ave be- 
lieved to be a nucleus. Within the next tAvo hours, the egg, kept at room tem- 
perature, appeared distorted. . At the moment, Ave regarded this as a degenera- 
tive phenomenon, but later Ave Avere I'eminded that LeAvis and Hartman^" had 
noted such distortion in the dividing monkey egg during each of several early 
cleavages. A photograph of the egg (Fig. 3A), taken about tAvo hours after it 
had been removed from the incubator, bears a striking resemblance both to the 
monkey egg (cf. Lcaaos and Hartman^® — Plate 1, Fig. 9) and to the mouse egg 
(ef. LeAvis and WrighP'* — Plate 2, Pig. 15) in a similar stage. In our huhian 
egg, as in the mouse and monkey eggs, the second cleaAmge plane is at right 
angles to the first one. The bulge at ‘'5 o’clock” is believed to represent a polar 
body. The tAVO pale round formations in the center of the egg may also be polar 
bodies (cf. Lcaaos and WrighP* — ^Plate 2, Fig. 17). At least five dark objects 
assumed to be spermatozoa may be identified in the zona pellucida. 
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In a study of in vivo fr*rtiliz<*d inonsi? ol'I/s roinowd at diflV-rant, intervals 
aflor (:oi)n]ntion, Ijcwis and Wriphl’* liave found similar time relations to pre- 
vail : duration of onc-tsdl stage, none to twenty-fottr hourjj; duration of Uvo- 
eell stage, Iwenty-foni' to tliirty-oiglit Innirs, and of tliree- and four-eoli stage, 
lliirty-oigld to fifty liour.s. Henec, our findings in Dtis res}>eet are in genera) 
agreement with tliose reported for llie mouse, as well as for liie monkey egg. 
In evaluating tlie.se figures, one .';hould of eour.se be, nr iu mind the jirobability, 
as i)ointed out by Lewi.s and Ilarfman,’'^ tliat the durafimi of eleavage .stages is 
longer in vitro iban in vivo. 

In the rabbit, on tlie oilier band, cleavage of tiie feitilized egg proeeeds at 
u nuieli faster rale.'’--- Krassov.skaja'' reported that the first eleavage of tlo- 
rabbif. egg began sixteen hours and forty minutes after .spermatozoa had hcen 
added in vitro, and was eom])!et(’d forty-five minutes later: .se'ventcen and 

one-half lionr.s after insemination. Tiie fonr-eeii stage was attained twenty hours 
after the addition of spermatozoa to the egg. Ily the forfy-.sixth hour follow- 
ing in vitro insemination, Krassov.sUa.in observed the 2-9.0011 stage f morula). As 
has been noted above, onr two human eggs, at a eorresponding interval follow- 
ing in.semination, had readied only the three-edi stage. 


Fir, -Xo. 01.012. Hunmn cuk in thn-c-coll j-tnso. Till.-? osP was ivashc-l out of an 
ovarian follicle of a OS-year-old i-ierillty jcilient on the twelfth day of the cycle, 
been •washed In IjOcUo’.« solution, the wa.s eultured in ilie aatlent's scrum at >u.-i ■‘“J 

tsventy-.scveii hour.-*, was iifraln wa.shed in nocitc’.s .«oiutloii, and wn.s cxaciscd In vitro for on. 
hour and ten minule.s at rooin tenipemlurc to .-i wa.shed .‘=u.'ii>eiislon of human -'■'T'cmratoZM m 
Locke’.s solution. H wa.s then cultured for forty-six hour.s In serum from a .v;-year-ola post- 
menopausal patient. 

A. PhotoRraph of the eppr (after forty-six hours of culture, followed by two hour.-; pf 
tcmpor.aturc) .show.s it to have underRone definite chaiiRcs since it was fir.=t seen in ciea'.iMe 
Shrlnkapc and distortion in shape occurred In the interim, ii.s welt a.s vacuolization 
cytoplasm. Several dark hodic.s supRcstlve of spermatozoa arc wcdl defined •withm tne - 
pcllucida. 

Tlic entire crr (includinR Uie zon.a p'dliicida) measured ITOr hy 1S2 r. Tiie 
103 r by 127 r, and tiie zon.a pellucida averaped 21 r In tiilcknoss. The larpe.st blnstomere nu'i^urt 
07fi by 7.3 r. and (ho two .smaller one.*-’. C2« hy gl’r and iiOft. hy C3 r, respectively. Tiio buiRc a 
‘‘5 o'clock” probably repre.sents a polar body icf. Uewl.s .and Hartman’' — Plate 1. -c 
monkey cpp). The two round pale objects In the center of the ogp may also be polar poa.ea 
(cf. Hewis and ‘Wright’' — Plato 2, Fig. 17, mouse cpr). (X300.) 

B, Section through the middle of the same cgp. The egg. tran.sfcrred to a 

was fixed v/ith Bouln’.s solution, -and the pba-sma drop -jva.s wanned. The re.=uIUng ewt 
carried through the double embedding celloldin-parafiln method, serially sectioned 
■stained with hematoxylin and eosln. Three bla.stomore.s are well definofi, the two snialier ones 
being nearly equal In size. X’otc round bodies in the largest blastomerc; tbesc ary P™ 
nucleoli (cf. Lewis and AVrlght” — Plate 2, Fig. l.'j. mouse egg). The absence of the^ zon 
pellucida in the sections Is doubtless due to the method of fixation, as it had been clearij s'”- 
Jn the fresh specimen. 

'Since there arc ten scction.s, cut at 8 r, the entire fixed egg is approximately EOg 
This section measures 50g by SGg. The larpc.st bl.astomcre is here .^een to be CCr by 4 .*r, anj 
the two smaller one.s. Sag by 38 r, and 33 r by -Hr, re.spectivciy. (X-tOO.) 

O. Another section of the .lamo ectr. showing the nucleoli more clearly. Here these apps^f 
in each of the three blastomeres. (X500.) 

Z>. A third section of the same egg. Only t'wo blastomcrc.s are pre.=ent In this section. 
ovoid body, measuring 14r by 9r, and .strongly suggestive of a polar body, is seen at 
o'clock.” (X500.) 
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by Lews and Hartman, the three-cell stage lasted less than one hour, the four- 
cell stage began at least thirty-seven and one-half hours, and ended at least 
forty-six and one-half hours following fertilization. Our two eggs were seen in 
the three-cell stage forty-six hours after exposure to spermatozoa. As Lewis and 
Hartman point out, a correction of two hours should be applied to their figures, 
since the egg was at room temperature for this period. On the other hand, since 
their values are “minimum” ones, the difference in the time relations between 
their results and ours cannot be regarded as a significant one. 



JS. c. 

Fig. 2 . — (See legend on opposite page). 
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111 regard lo llie. tliichnesM of the y.ona jxrlltK'ida, tin; aveni^e value- for the 
jnouso egg, in l)ofii tlx; hvo-cel! .siJigi; (*M) aufi in fin- fonr-eel! staL'e (fiftoon 
eggs), Jis eoruiiUted from figures listed Wy L<;\vis and Wright,’* is 11.5/1. Caleula- 
lioiis luade from data tal»ulat«‘d l>y I.ewisaud lltirlman’* slxnv the average thick- 
iio.ss of the zona jtelliuiida in Itdial nioidtey eggs to he n.2/i for the two-ecli 
stage (three eggs), and Hi.5ii for tlie f<nir-ee!l stage (Uvo eggs;. The zotus 
pellueida in our human eggs iiH-astired 14/t and 2.'>/i. resja-etiveh', for fhe hvo 
(‘ggs of the t\vo-(-ell stage, and ‘2\n for tin- three-ee)! ege. Whetiier or not tltor-e 
figures have any sigidfiejmeo eannol he a.seerlained until more hutrian .speciinen.s 
are availal)le. 

Summary 

'I’wo human ovarian eggs \vi*re found tfi he in the Iwo-eell stage, and tv.o 
in Die tlirc.-e-eoll stage, after in vitro eximsure to hnttian s|K‘rm suspensiorrs, 
])re(>eded ;iml followed hy enlture in human hlitot] serum. Tlie Dme relations 
in the.se exjiei-iments are in goner/d aeeord with llio.se reported jireviously tor 
the in vivo fertilized tuhal monkey egg mdlured in vitro, as well as for in vivo 
fertilized mouse eggs studied at different intervals after eoptilation. 

Wo very gratefiillv anlcnitv.h'ilgy ttii- iav;!iu:il)lf nitvii-c atiil •’ni-fiunigi.-'ni-iit 
given UK In- Doctor Cregory riii'-ti.t, m- woll ;in ilio licljifu! {t.-^iKlMice furui.-hei at '.nrioi!.^ 
stages l»y ]3octor Nit-lifilas 'f. Wcrtiu-^si’ii, Miss l>’c Si' lii-1, Mi- s Kl> rin<>r -A'liim.''. Mr. 

Jutiic.s M. .Snoilgrass, Doctor h-teplu.-n J’lecJ:, tiud Dwtor llarfilil Itruun. V.‘e are at-'i deep'v 
indtiWed to Doctor Austin M. Drue.s for lii.s lu-lp in (lie early part nf tlie jnve.'tigatioii, ar.'i 
to Doctor Artluir T. Ilertig for lii'-' ■■on'^tant cucourag^'tnfnf, ailvice, auii inalerinl uul tiireugl' 
liis grant from ilic Carnegie t'orporatiou of New Vork. We are graseful .also lo Doctor 
Warren JT. Lewi.s of tlie Wistar institute of Anatomy ami Di'dngy for reviewing tlii.® report. 

Tlie scctioii.s of two of tlie eggs descrihed in lids [oijier are in tlie custody of t lie Depart- 
ment of Kml)ry(df)gy, Carnegie Institution of Wa'-liington, J’.altimore, Maryland. Tlie tv.'O- 
cell egg i.s labeled Caniegie No. SgOO. and tlie llireecell egg is f’ariiegie N’o. S.'iOO.l. 
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IN VITEO FERTILIZATION HUMAN OVARIAN EGGS 


It is also of interest to compare the sizes of our human eggs with those of 
single mouse and monkey eggs in comparable stages, as illustrated in the respec- 
tive monographs of Lewis and Wright^" and of Lewis and Hartmand® The 
following figures were obtained by averaging the horizontal and vertical 
diameters of single and similar eggs (as represented in their respective photo- 
graphs) d- 


Two-cell stage 
Three-cell stage 


MOUSE 

lOl/i 

(Plate 2, Fig. 13) i* 
105(1 

(Plate 2, Fig. 15) 


• StONKEY 
153(1 

(Plate 1, Kg. 7)i<5 
145(1 

(Plate 1, Fig. 9)i'’> 


154(1 

(Fig. 2A, This Paper) 
177(1 

(Fig. 3.1. This Paper) 
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Fig-. 3 . — (See legend on opposite page.) 


•In evaluating these figures, it should be noted that appreciable variation in the .“ize of 
eggs of a particular stage has been reported in several species. 
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Procedure and Methods 

the course of this study, vauinai siiu-ars for cytojoiric. examina- 
tion were tal<(ni on all patients afhnitlcd to the '’■ynceoloyic wards, usually 
within .lorty-ei;j:hl hours of theii' admission, cjnr- heinu exercised not to take 
snieai-s within twenty-four hours of a vatfinal douche or other ])ro(.'ecliircs 
whi<'h inijAht int<udVre with the collection of the material or staining re- 
action. d'he smears w«‘rc taken by a sinule technician who had several years 
of trainiiur in this work; if ajiy difiieulties wen* ent;onn1ered she v.as assisted 
by the re.sidenl on the service. Th<^ l*-ehnitiue eir)j)loyed was essentially that 
de.serihccl hy Papanicolaou and 'rranl. A sliciifly curved olass pipette at- 
tached to a stisme: rubber Imlb was inlrodneed into the posterior fornix of 
the vatrina. As asj)iralion was in proenss the tip of the j)ipc1le was rotated 
into all portions of the posterior vnirina in order to obtain a lepresentativc 
sample. 'When the pipette was withdr.-iwn the secuetion wa.s biov.n onto the 
surfaee of two clean trlass slijis. 'I’lie mal<‘rial was then further sj)read v.dtli 
the convex side of the pipette .and imnusiiat^dy droppicd into a ('oplin jar 
containin»r equal parts of Jl.a per cent alccihol and ether, special care heine 
taken to ])rovenl drying before fixation. The smears wcua* taken to the labora- 
tory and the jtreparation of the slides was coinplet(‘d promptly, employing 
the teehnirpies fleserihcd by I’aitanicolaon. One slidi' was pia'pared with stain 
EA 31, and the other with slain l‘E\ 3(5,*' since somewhat different staining 
reactions often afford additional information. Each .slide was read at least 
twice, and all abnormal or unusual cells were marke<i with a finder for 
further review, if uee('ssaiw. For purpo,s<-s of this study it wa.s decided to 
classify each .s1id(^ as jiositivo or uegativ<‘ and to omit the de.signation of 
doubtful for statistical evaluation. This <Ieeision was reached becau.st‘ in 
many iustanee.s it would not haY(> been possible to obtain repeal sineai'S beeaiise 
of intervening: surgical ])r<ieodure.s. 

The criteria hy Avhich a slide was considered as simgeslive of maliganacy 
corresponded in general to those <tutliued hy Pa])anicolaou and Traut. Em- 
pliasis was ])laeed on ahnormalilies in size, morphology, and staining re- 
action of the nuclei. Eizarre inorphologA’ and size of the cell, abnormalities 
in the stainijig reaction, and character of the eyto])lasm were con.sidercd 
.suspicious and warranted more intensive .search for abnormal celks, but a 
diagnosis of malignancy was not made on the latter eriteiaa alone. The pres- 
ence of red cells, histiocytes, giant cells, .and increa.^^ed mimbci's of leiicoeytes 
wei'e almost always found in j^ositive smears, so that llicir mere presence was re- 
gai'dcd with .suspicion, l)ut these .same cells may he found in benign conditions, 
particularly those eliciting an inflammatory response. 

Each slide wa.s mai'ked by a number and was so reported, so tliat the 
patient and the clinical history were cntiiady unknown to the reader of the 
.slides. On the other hand, the i)athologic diagnosis of removed tissue was 
.submitted by the pathologist (Dr. J. Hofi'man) witlioiit any knowledge on lus 
part of the findings of the cytologist (T)r. A. PI Rakoff). In instances where 
no gynecologic operative procedure wa.s carried out. the diagnosis was estal> 
lished clinically. The study wa.s continued until hOO enn.seentive ca.ses had 
been completed. 

Results 

Amoug the 500 con.secutivc gynecologic patients in this study, sixty- 
three patients had cancer of the utei*us proved by liistologic examination ol 
tissue removed by biopsy or at operation (Table I). There were fifty-seven 

»The.-3e .stains -were generou.sly furnishea through the courtesy of the P/^ao Eesearch 
Foundation, Raritan, New .Jersey. At pre.sent we are ahso u.sing .«;tain EA oO, i\hich 
excellent cytologic detail. 



AN EVALUATION OF THE VAGINAL SMEAE METHOD FOR THE 
DIAGNOSIS OF UTERINE CANCER* 

Lewis C. Sgheffey, M.D., A. E. Raicoff, M.D., and Jacob Hoffman, M.D. 

Philadelphia, Pa. 

With the Technical Assistance of Dorothy Meyers 

(From the Department of Obstetrics and Gynecology, Jefferson Medical College and Hospital) 

A lmost two decades have elapsed since Papanicolaou^ first pointed out 
that exfoliated cancer cells shed from a uterine malignant growth could he 
found and recognized in smears prepared from the vaginal secretion. It 
has been only in the last five years, however, that this observation has re- 
ceived widespread attention as a diagnostic procedure for the detection of 
uterine cancer. In 1943 Papanicolaou and Traut^ published their monograph 
on the "Diagnosis of Uterine Cancer by the Vaginal Smear” based on the 
examination of smears from 3,014 women, of whom 179 were found to have 
cancer which was pripiary in the uterus. Much interest was aroused bj’- this 
work because of the high degree of accuracy which was claimed for the method 
as well as the excellent descriptions and colored plates of the various cells 
which could be found in the vagina in normal patients, in those with various 
functional abnormalities, and in patients with uterine carcinoma. It was ap- 
parent from their studies that the succes.sful application of this method neces- 
sitated considerable experience, since the cytologic changes in the cells which 
one might encounter in such smears are most variable. It is not remarkable 
therefore, that although interest in the subject has been keen, the general 
application of this method necessarily has been slow. The several reports 
which have since appeared, particularly those by Meigs and his associates;® 
Fremont-Smith and associates;^’ ® Jones, Neustaedter, and Mackenzie;® as well 
as Ayre,’^ have been quite enthusiastic and have encouraged others to make 
use of this diagnostic aid. Our own experience with this technique is now 
of four j’-ears’ standing, and covers approximately five thousand cases, which 
include patients in the gynecologic wards and clinics of the Jefferson Hos- 
pital, patients from the private practices of our staff, and from women attend- 
ing various Health Maintenance and Cancer Prevention-Detections clinics 
throughout the city of Philadelphia. During the course of our work, the 
advisablitiy of running a carefully controlled study on all patients admitted 
to the gynecologic wards became apparent. The purpose of this study was to 
determine the value of the vaginal smear as a routine procedure for the diag- 
nosis o f uterine cancer in gynecologic patients admitted to the ward. 

♦Aided by a grant from tlie Ortho Research Foundation, Raritan, New .Terscy. 

Read before The Philadelphia Obstetrical Society, May 1, 1917. 
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IJoviftw ol* the .slides in which Ihc diuenorsis of squamous cell carcinoma 
had heen mi.sscKi .showed the pro.scncc oi normal cervical cells in all cases. In 
nio.st. of the slidc.s in Ihi.s croiij), Ihc cervical cr-lls were present in incrca.sed 
mnnher, ainl in a hiph ])erc(;ntam; there were also many rcfl cells, histiocyte.s 
and an incrca.sed nnndicr of leueocyte.s. In three of tlie cases cervical cells 
were .seen whi(fh were consirlered bizarre but not thonuht to be of the malij'nani 
typo, 'j'hesc smears would orriinarily have been classified as doubtiul ami 
would have bi;en rcqjcaled but for the .specific, nature of this study. In the 
remaininsr J4 case.s, however, no real snspicio!i of malifrnancy was c.Kcited. 

'J'he two cases of fiindal carcinoma which were missed cytolodcally 
.showed increased numb(;r.s of endometrial cells with evidence of blcedin;: and 
inflammation as v.ell. However, the cells did not ])resent more than a normal 
variation in size, nor did flu: mielei exhibit abnm-mal morpholotry nr umi.sual 
hy])erchromaf ic. .stainino;. 

The final diaono.scs based on patholoirie 
tients in whom the smears were irn'orrcctlv 
in Table V. 

Discussion 


and/or clinical findings in pa- 
elassific'd as positive arc given 


It is the o])inion of those who have worked most with the %'aginal cytology 
.smear for the diagnosis of uterine cancer that this procedure has real 
merit. ITowevcr the most enthusiastic workers in this field acknowledge that 
there are definite limitafion.s in its application and usefulnes.<j. The warning 
has been .stressed rejicatcdly that the vaginal cytology smear is not intended 
to re]dnce biopsy of the cervix or diagno.stic curettage of the fundus as the 
sole criterion for diagnosis and treatment. Even in the most competent hands 
it is freely acknowledged that some eases of carcinoma will ho mi.sscd by the 
vaginal smear method and on occasion an apparent diagno.sis of carcinoma 
will be suggested by the vaginal smear in patients subscciuently proved to have 
nonmalignant lesions, fi'he statistical accuracy of the procedure has been 
reported upon by .several groups of workcr.s. Paf)anieolaou and Traut" failed 
to detect malignant cells in the vaginal .smears of patients with demonstrable 
carcinoma of the cervix in only four of 127 j)atients, and failed to diagnose 
carcinoma of the fundus in seven of fifty-three patients with this condition, 
thus giving an incidence of false negative smears for the cervical cases of 3.2 
per cent, and for the fnndal cases of 9.3 per cent. In 1945 Jleigs^ reported 
a series of 1,015 cases with an over-all error of 4 per cent. In a more recent 
review of 1,875 cases studied in the laboratory of the Vincent jMemorial 
(Massachn.sctts General) Hospital, Premont-Smith and Graham® found the 
procedure to have an over-all diagnostic accuracy of over 96 per cent. How- 
ever, further scrutiny of their s1ati.stics shows that the percentage error m 
patients with proved carcinoma is considerably higher than in the negative 
cases. Thus, an incorrect negative diagnosis was made in 10.3 per cent of 154 
carcinoma cases, while false positives were reported in 2.9 per cent of 861 
negative cases, althongli the over-all total diagnostic error was but 4 per 
cent. It is apparent that the latter figui-e was much influenced by the high 
proportion of negative cases. Ayre," in a study of 580 cases, reported missed 
diagnoses amounting to 6 per cent in 100 patients who had a positive tissue 
diagnosis of malignancy. False positive .smears however, occurred in only 
nine patients, or 1.9 per cent of the 475 who were negative for carcinoma. 
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patients Avitli sqnamous-cell carcinoxna of the cervix, five patients with adeno- 
carcinoma of the endometrium, and one patient with a fibrosarcoma of the 
iiterine fundus. Of the 437 patients wlio were classified as negative for uterine 
cancer, approximately two-thirds had various operative procedures Avhich pro- 
'V’ided tissue for histologic examination. The remaining patients had various 
g^meeologic or related conditions in Avhich operation was not necessary for 
diagnosis or treatment. 


Table I. Pinal Diagnosis in Patients Studied 


Total No. of Patients 


500 

Patients •n'itli Uterine Cancer 


63 or 12.6% 

Cer\’ical : Squamous cell 

57 or 90.5% 


Adenocarcinoma 

0 


Pundal : Adenocarcinoma 

5 or 7.8% 


Fibrosarcoma 

lor 1.8% 



The findings of the vaginal cytology smears witli respect to cells sug- 
gesting uterine cancer are summarized in Table 11. For the entire group 
the smear gave a correct correlation in 94.8 per cent of the cases. It will be 
noted at once, however, that correct results were far better for the large 
group of patients who did not have cancer than for the smaller group who did 
have a uterine malignane.y (Tables III and IV). False positives occurred in 
seven, or only 1.6 per cent of the 437 negative patients, while the diagnosis 
was missed in nineteen, or 30 per cent of the sixty -three positive cases. 


Table IL Results of Smears for Entire Group (500 Patients) 





NO. 1 

PER CENT 

Correct results 

Correct positive 
Correct negative 
Incorrect results 
False positive 
False negative 


474 or 

44 

430 

26 or 

7 

19 

94.8 

5.2 

table III. 

Results of 

Smears in Cancer Patients 




entire group 

cervical cancer FUNDiVL CANCER* 

NO. OF PATIENTS 


63 

i 57 1 

6 

Correct positive smears 
False negative smears 


44 or 70.0% 
19 or 30.0% 

40 or 70.2% 

17 or 28.8 % 

4 or 66.7% 

2 or 33.3 % 

•Including one case 
cervical." 

of 

flbi'osarcoma. 

diagnosed on smears as "malignant, probably 

Table IV. : 

Results of Smears in Negative Patients 

* 

No. of patients 

Correct negative smears 

False positive smears 

437 

430 

7 

or 98.4% 
or 1.6% 


There were but five patients with fundal carcinoma. In two of tlie cases 
the vaginal smear wa.s reported as negative. There was one ease of fibrosar- 
coma of the uterus, which was eorreetly reported as positive for uterine malig- 
nancy; however in this instance, tlie type of malignancy was questionable on 
the basis of the smear, and was finally incorrectly reported as cervical in 
origin. The abnormal cells noted on the smear were of the elongated spindle 
vai'iety. The fiftj^-seven cases of cervical carcinoma were all of the squamous 
tjT)e. A diagnosis of squamous cell carcinoma of the cervix was made by the 
vaginal smear in forty, or 70.2 per cent of the cases, and missed in seventeen, 
or 28.8 per cent. 
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hits booi o!ir policy, since the c<)inpleti(iji of ilii.s rstuily, tlinl whonever iarpe 
mnnhers of cervical or cTulmnetrinl cells are fonn<l wliieli arc at all bizarre 
to nslc for rejioaled smears. Not ijirnspiciiily imich repetition has l)een re- 
Avardc'd by (‘ventnally findintr <‘elis .sii'r'rcstivf! of inalijrnaiify. On the otlicr 
hand, it has been pointed out in the results presented that there have been 
numerous itrstainaes in Avliicii tljc initial smear failed to atoiise sniTieicnl 
suspicion to rvarratil furlhei- invest i*ra}ioti, Tlii.s rve regard as the chief dan- 
ger of the vaginal cytoloi'ic method, namely, the fai.se security that a negative 
report may engender, ]);irticularly among those wlm do not appit'C-iate it.s 
limitations. 


(3) Thf Po-KniitO Fnch/r. — 'I’lierc cati be no »juestit)n that the snecessful 
use of the vagitial smetir method, even in the hands of f-rjinpctent microscopist.s’, 
depends largely ujaai a vide ex[ierien<'e in interpietitnr the cells vhich may be 
found on the smears. A larg(‘ variety of crdls v.hich normally may be found 
in the vagina aris(‘ from all part'^ <4’ iho ircnital tract, and variations due to 
age, alt(U-ations iti ovarian activity, functional disttirbanccs. inflammatory 
reactions, and various benign growtlis. make it most difiieult to evaluate cells 
regarded as sus])ieiou.s of inaiienjuiey. In ajialyzing the stalistic.s from 
different elitiies it is quite apparent that the iiersonal factor has been an im- 
})orlant one. since .sonic groups have a considcrabh> (-laor in false jiositives 
vbile in others tlie jau'ceiitage of fal.se netralivc.s has lu-en greater. Our own 
praetiee lias been to a<loi>t a rather rigid staiidanl in rirjiorting smear.s sus- 
picious of nmlignaiiey and to indicate oiIku- siueai-s crmtaininir cells not fully 
mcefing these n'quirements as ••cloubtful.’' Mueb ean be said on both .sides 
of this question. If the diagnostic criteria are made loo rigid it is quite l)0.s- 
siblc that, jiositive eases will lie overlooked. On tin* otlier hand, if smeai’s are re- 
ported positive on an in.seeure basis, unneee.'^.sary biopsies or even operations 
may bo iierformod. Mven with our n)o.sf riirid .standards we liave bad scyerol in- 
.slanees in whieii biopsy or operation failed to reveal a malignant lesion; yet 
these have been more than comiieiisaled for with several ca.‘;cs in which opera- 
tion was performed on the basis of a vagina! smear alone and in which car- 
cinoma was found. One such ea.se jiroved to he a myosarcoma of the tube 
and in another in.stance an endometrial careinoma wa.s discovered in patients 
not included in this studv. 


A point not to be overlooked in a study of this kind is the value of the 
vaginal .smear in furnishing information concerning the patient other than the 
pre.sence of malignant cells. Tlie usofnlne.ss of tlie cytologic smear of deter- 
mining ovarian function is now well c.stablished. Although the cytologic 
findings' in pregnancy are not absolutely characlcristie the experienced oh.server 
soon loams to detect cells suggesting this possibility in a fairly high per- 
centage of the ea.ses. If in addition one finds evidenec.s of bleeding, plus the pres- 
ence of decidual cells or even eiills from the troiiholilast, the diagno.sis of 
threatened abortion is frequently suggested. The vaginal smear picture 
in cervical infections is also often quite characteristic, being evidenced by 
large numbers of cells from the exocervix and from the endoeervix, much 
mucus and large numbers of leucocytes, Trichomonads and fungi can quite 
readily be detected on these smears, even thougli the stains used are not 
ideal for their demonstration. Pelvic inflammaloiy disease often presents a 
vaginal smear most difficult of evaluation and in some instances the cells pr^- 
ent arc not only bizarre hut sometimes .suggestive of malignancy. In the 
present study as well as in our general experience, pelvic infiammatory disease 
is more likely to he responsible for a false positive smear than any other type 
of lesion. Cervical polyps present a problem also in that large numbers oi 
cervical cells are present, often of bizarre shape, but usually with fairly normal 
looking nuclei. These are hut a few of the problem pictures which the vaginal 
cytologj’^ smear may present. 
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Jones and her co-workers® -had an error of 11 per cent in false positives and 
9 per cent in false negatives in a group of 432 eases, in eighty-two of which 
a final diagnosis of malignancy was established. 


Table Y. Patients With False Positive Smears' 


FINAL DIAGNOSIS 

( VAGINAL SMEAR 

Age 52 years 

• 

1. Hyperplastic endometrium 

Squamous cell carcinoma 

Fibromyomata 


Age 44 years 


2. Functional uterine bleeding 

Endometrial carcinoma 

Age 22 years 


3. Pelvic inflammatory disease 

Squamous cell carcinoma 

Age 2S years 


4. Pelvic inflammatory disease 

Squamous cell carcinoma 

Age IS years 


5. Pelvic inflamm'atory disease 

Squamous cell carcinoma 

Age 24 years 


6. Abortion induced? 

Endometrial carcinoma 

Age 55 years 


7. Cervical polyp benign 

Squamous cell carcinoma 


It will he note that these statistics, including those reported in the present 
study, show a considerable degree of variation. This may be attributed to 
a number of factors inherent in the technique, which may be most conveniently 
summarized under the following headings : 

(1) Collection of Vaginal Smears . — There has been considerable discus- 
sion as to whether smears should be collected from the posterior fornix of the 
vagina as originally advocated by Papanicolaou or from the eervix as ad- 
vocated by Ayre and his associates.® Endocervieal and endometrial smears 
also were suggested by Papanicolaou® as a further diagnostic aid in selected 
cases. It has been pointed out that the posterior fornix is the natural col- 
lecting place for exfoliated cells from every portion of the genital tract and 
that material collected from this source is most likely to be representative of 
all portions. On the other hand, if a lesion is visible or accessible, material 
collected from such a source is most likely to contain a higher proportion 
of abnormal cells. The percentage of endometrial cells has been claimed to 
be higher in the cervical secretion than in the vaginal smear. Although the 
present study was limited to smears taken only from the vagina, other observa- 
tions which we have made lead us to believe that for routine purposes smears 
taken from both sources are probably better. We have noted occasional in- 
stances in which vaginal smears failed to show abnormal cells although the 
latter were found in smears prepared from the cervix. Nevertheless, cervical 
smears alone have not proved generally to be more accurate, in our experience, 
than those from the vaginal source alone. It has been our recent practice, 
therefore, to collect both cervical and vaginal smears wherever possible. 

(2) The Nmnher of Smears Examined . — Unquestionably the larger the 
number of samplings taken from a patient, the more accurate the results. 
This factor is an important one and probably explains the remarkable statistics 
reported by Papanicolaou and Traut,® since thcj’’ state that manj’- smears 
were taken from the patients they studied. Unfortunately, this has a certain 
practical limitation, since if the smear is completely negative and the patient 
presents no suspicious symptoms or lesions, there would be little reason for 
repeating, smears. It was with this thought in mind that the present studj'- was 
limited to a single set of smears, and it is our opinion that the high per- 
centage of positive cases missed can be attributed chiefly to this factor. It 
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In coiielnsion, the present study corroborates the general value of the 
vaginal smear technique as a useful procedure for the routine study of gyne- 
cologic patients, and for the routine study prescrilsed in Health Slaintenanee 
and Cancer Prevention-Detection Clinics. In other words, it offers a measure 
of further investigation in those patients presenting no abnormal symptomatol- 
ogy and no visible or palpable evidence of a lesion suspicious of malignancy. In 
tliis respect, if carefully and eautiouslj’’ used, the vaginal smear tecluiique may 
well take its place as a routine public health diagnostic measure. The results 
emphasize however, that reliance cannot be placed on a single set of smears 
for the detection of uterine malignancy, since a high percentage of cases 
will be missed. It emphasizes the importance of fully investigating every ease 
which presents cells suggestive of malignancy, since the percentage of false 
positives is not high. If intelligently used as an adjunct to other well-recog- 
nized procedures, particularly biopsy and curettage, the vaginal smear may be 
employed with benefit not only for the detection of cancer but in obtaining 
useful information concerning the functional state of the ovaries, the presence 
of inflammatory lesions and benign tumors of the genital tract. If employed 
overenthusiastically without regard to its limitations, and the use of the vaginal 
smear technique may lead to failure to employ more absolute methods of diag- 
nosis or indiscriminate surgery. 


Summary 

1. Vaginal smears for cytologic studj”- were collected on 5.00 consecutive 
patients admitted to the gynecologic ward. The vaginal smears were read 
by number and later compared with the pathologic and clinical findings. 

2. Sixty-three patients had proved uterine carcinomas, fifty-seven being 
squamous-cell carcinomas of the cervix, five were adenocarcinomas of the 
endometrium and there was one fibrosarcoma. The vaginal findings afforded 
correct correlation in, 474, or 94.8 per cent of the 500 patients, forty-four being 
correct positives and 430 correct negatives. Incorrect results were obtained 
in twenty-six or 5.2 per cent of the eases, seven being false positives, and nine- 
teen being false negatives. 

3. In the sixty-three cancer patients, correct positive smears were ob- 
tained in forty-four, or 70.0 per cent. Negative smears were obtained in 
nineteen, or 30.0 per cent. In the fifty-seven cases of cervical* cancer seventeen, 
or 28.8 per cent, were missed, while in the six patients, with fundal cancer 
two, or 33.3 per cent, were not detected. 

4. Excellent correlation was obtained in the 437 patients* vdio did not 
have carcinomas; correct negative smears were obtained in 4S0, or 98.4 per 
cent, while false positives occurred in only seven, or 1.6 per :eent. It is em- 
phasized that the good over-all correlation of 94.8 per ' cent was largely in- 
fluenced by the high proportion of negative patients and it is pointed out 
that this factor has influenced the results in some of , the earlier studies by 
other workers. 

5. The factors influencing the accuracy of the cytologic method for the 
diagnosis of uterine eaircer are discussed. It is contended that smears taken 
from the vagina and the cervix arc preferable to those from either source 
alone. The advantages of repeated samplings are emphasized by the high 
percentage of missed positive cases on a single sampling. The influence of 
the personal factor in the interpretation of atypical slides is pointed out. 
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OBSERVATIONS ON VAGINAL ABSORPTION OF PENICILLIN- 

Stuart Abel, M.D., Chester J. Farmer, M.A., and Jeanne Doucette, B.S., 

Chicago, III. 

(From the Department of Obstetrics and Gynecology and Chemistry, Nortlnuestern University 

Medical School) 

D uring a recent investigation of the value of penicillin vaginal suppositories 
in the treatment of vaginitis, concomitant observations were made relative 
to blood penicillin levels in the patients treated. Some interesting, if someiviiat 
variable levels were obtained indicating inconsistent vaginal absorption in this 
group of patients with vaginitis. It seemed propitious to further our knowledge 
of the rate and degree of absorption of penicillin calcium from the vagina in a 
control group. Such a control group was organized from among our young 
single hospital nurses. Subjects in whom blood level studies wei’e conducted 
were divided into four small groups as follows : 

Group I is composed of ten patients from among the eases treated for 
vaginitis. The accompanying tables include the essential relevant data. One 
suppository containing 100,000 units of penicillin was inserted vaginally prior 
to the blood level studies in each patient. 

Group II includes five additional patients with vaginitis in whom studies 
were made subsequent to the insertion of two suppositories (200,000 units). 
Table II follows. 

Gi’oup III represents five hospital clinic patients selected at random foi 
similar penicillin blood level studies following vaginal insertion of 200,000 units 
of penicilbn. These five subjects were free of vaginal pathology. The pertinent 
detail in each case is included in Table III. 

And finally, group IV is composed of nineteen of our single hospital nurses. 
These girls were contacted individually and told in detail of the proposed study. 
All were normal young menstruating women free of gjmecologic pathology. 
Four studies were made in each volunteer at different stages during a menstrual 
cycle beginning at the completion of a period and ending just prior to the onset 
of the subsequent period. The blood levels in each instance again were deter- 
mined following the vaginal insertion of two penicillin suppositories (200,000 
units). During the ensuing four hours while the study was in progress, the 
girls were instructed to remain quietly in bed. Again the accompanying table 
includes the pertinent data. 

The average blood levels for groups I, II and III are repi'csented in the 
following graph. As seen in Table IV, the few levels obtained in group IV 
were so low as to be unassavable by the method used. Graphic representation 
of the results in group IV is not possible. 

•Vaginal suppo-^itorio.^ vrero generously supplied by llie Ecbenlcy Corporation. New Vork. 
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1 m:. i 2 m:.] 

3 iin. 

B. V. 


T.Ml* just prior to 
to.st — porioil.w ir- 
rcjuibu' 

Had vaginal pla'-tic 

No j>atlif>logy now 

Vagina clean (interincn- 
.‘•tnial sp(»ttijig) 

0.0 

0.0 

0.0 

0.0 

S. B. 

•10 

Cvelo 21-08/10 

LMT .11/0 

Tc.st ii/ia 

No palliology (iiieiKir- 
rliagiu) 

V.’tgiiia clean 

0.0 

0.0 

0.0 

0.0 

N.D. 

51 

LMP 23 yeans a(j;o 
following .'ilidorn- 
inal .‘iOctioii 

l.iirgi,' cy.^to- and rcctocele 
Cervix an<l part f)f corjni.'- 
scenietl jiresi^nl (no vag- 
inal jnitliology) 

1.0 

2.0 

1.0 

0.,00 

M. K. 

GO 

LM1‘ 10 yetir.H ago 

No gynei;ologie. p;itliology 
Vagina clean 
(Vaginal spotting/) 

0,0 

0.30 

0..30 

0.50 

H. L. 

•13 

Cye.le 28/;") 

LMP .3 weeks prior 

(’y.>-toe(‘li* aial r<“i’fo'’ele 
Vagina elt'an 

0.0 

0.23 

1.0 

0.25 


to tost 


Tlie metliocl of iis.sny oiniiloyod for tlii.s work wns lliti k’lniiiiitr-Wi'ilzJtt slitlo 
cell leclinique ns clcscrihod by II(‘iIninn nnd iron-ill' with llio omission of dihitioii 
transfer to the slides. Delibrinnled rabbit bh^nd conlainin" a beta hemolytic 
streptococcus sensitive to itenicillin (culture (,'203) was added to the serial 
diUxtions of llic scrums and incubated overnight. On the following day the 
jussay was observed for ])ro.sonco or absence of hemolysis. The la.st ttjbc of the 
serial dilution containing blood scrum .showing no hemolysis was tjikcn ns the 
end point and its contents of penicillin was considered identical to that of a 
standard prepared similarly containing a known amount of penicillin. 

Discussion 

From the results obtained one is imprc.ssed with the extreme variability oC 
blood penicillin levels following insertion of penicillin vaginal .suppositories. 
It is interesting to note the marked differences in levels obtained among indi- 
vidual patients within the same grouj). The lack of ajjpreciable levels in the 
Avell-controlled group of nurses is particularly striking. A short commcixt rela- 
tive to the few recent articles dealing with vaginal alrsorption of penicillin seems 
appropriate before attempting to evaluate our own results. 

Lovelady, Randall, and Hosfeld- rcj)ortcd blood penicillin levels in thirty- 
six postpartum patients following the insertion of vaginal supjxositories. These 
patients were confined to bed. No mention is made of the elqpscd time since the 
patients were delivered. The thirty-six patients were divided into three groups 
of one dozen each. In the first group one suppository was used (100,000 units 
penicillin), in the second group two suppositories were used, and in the third 
group three suppositories were used. Levels were determined at three and five 
hours by the slide-cell technique of Heilman. In group one, five ])atients showed 
a low blood level after three hours and seven did not. There were no levels at 
five hours. Six of the patients in group II showed a somewhat higher level at 
three hours and in two of these there was still an appreciable level at five hours. 
In gi’oup III all but three of the twelve patients showed levels at three hours, 
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one as high as 0.5 units per c.c. serum. Appreciable levels were maintained in 
seven of these patients for 5 hours. From their results the Mayo group ad- 
vocated the use of the suppositories as a routine measure in the preparation of 
patients for delivery and perhaps in preparation for Cesarean section or hys- 
terectomy. .There is no evidence that absorption from the postpartum vagina 
necessardy indicates absorption in other conditions. 

Eock, Barker, and Baeon^ reported from Harvard Medical School on their 
experiences with the vaginal absorption of penicillin. They concluded that ex- 
cept during the last two months of pz'egnancy, penicillin is easily absorbed 
from cocoa butter suppositories in the vagina, giving therapeutic Izlood levels 
for from four to six liours. These conclusions were based on nine nonpregnant 
patients with vaginitis or cervicitis and four patients who were awaiting de- 
liveiy. Seven recently delivered postpartum patients comprising a tliird group 
also showed good blood levels. 

Group 1=0 



Time in. hours 


Fig. 1. 


Goldberger, Walter, and Lapid’* concluded that penicillin in the form of sup- 
positories is readily absorbed through the vagina and tliat therapeutic levels 
are easily attained and maintained for at least three hours. These workers used 
500,000 units of penicillin. Their average blood penicillin levels at the end 
of one-half, one, two, and three hours were 0.3S units, 1.35 units, 0.96 units, and 
0.38 units respectively. Studies were conducted in ten patients, seven of whom 
were normal menstruating women. Two were postmenopausal and one was 
amenorrheic with virilism. All were free of vaginal pathology. Vaginal pH 
studies were made prior and subsequent to the tests. On studying the talde 
of results, no correlation of the age, menstrual cycle, or the vaginal pH with 
the levels obtained is apparent. The authors conclude that the vaginal route 
may be the method of choice for the administration of penicillin in the adult 
female. 
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appears that such levels arc n<U (lepciulahle i‘<i!l(nviu>r va'iiual ahsorjhion <>i 
jiciiieinin and that inlramusc.ular adniiiiisl ration is more feasible. 

It i.s of ini])orlanec to note that two of the nitu-tceii nur-ses developed urti- 
caria during the study and two of (he ]ialicn1.s with vaginitis and Icucorrlica 
developed pruritus only after they had been fui tneitineni some time and after 
the vaginitis and leucorrhea were uuudi improved. Whether or not the prnritti.s 
was caused by the penicillin is pi-oblematicnl. 

From our own experiences and those of other.s reporting recently, vatrinal 
jienicillin su])])osi lories are of real value in the treatment of vaginiti.s. Sucli 
value j)robably stem.s from the local concentration rather than from the blood 
level obtained liy ab.soi-plion. "I’lie real value of vaginal penicillin .suppositoric.s 
is in the treatment of vaginitis, and the hlood le\ad,s aehieved during such 
therapy are incidental and of doubtful importance. 

Conclusions 

1. Penicillin, when administered in cocoa buttm- .sujyjjositoric.s. is absorbed 
from the vagina under certain conditions. 

2. The degree of absovi)lion and the res\ilting blood ju-nicillin level arc 
subject to groat variation and are difiieidt to jyrediet in any given ease. Ap- 
])arcntly thci'e is le.ss absorption of i)onieillin from the normal vaginal muco.sa 
tlian from the inflamed mucous membrane in a patient with vaginitis. 

3. Because of llic incidence of .side react ion.s and. becau.«e of the unpre- 
dictable blood levels obtained sub.scqucnl to tlic use of penicillin vaginal .sup- 
positories, it does not seem rational to advocate ibis route of admini.stration in 
preference to intramuscular injection or oral thci-a))y when the desired result 
is the production and maintenance of a therapeutic blood penicillin level, 

4. The real value of penioillin vaginal suj>po.si1orics is in the treatment of 
vaginitis where the local concentration of penicillin is of prime importance and 
the production of blood levels is only a matter of secondary’ intere.st. 
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Table IV — Cont’d 


1 

NAME 

AGE ! 

[ MENSTRUAL 1 

1 HISTORY 1 

DAY OP 1 
CYCLE ' 

h HR. 

BLOOD 

1 1 HR. 1 

LEVELS 
2 HR. 1 

3 HR. 

E. B. 

29 

Cycle 28/5 

1/21/47 

0 

0 

0 

0 



LMP 1/16/47 

1/29/47 

0 

0 

0 

0 




2/ 5/47 

0 

0 

0 

0 




2/12/47 

0 

0 

0 

0 

C. G. 

24 

Cycle 28/5 

1/ 7/47 

0 

0 

0 

0 



LMP 1/13/47 

1/25/47 

0 

0 

0 

0 




2/ 1/48 

0 

0 

IC 

0 




2/ 8/48 

0 

IC 

0 

0 

w. p. 

22 

Cycle 25/4 

1/25/47 

0 

0 

0 

0 



LMP 1/22/47 

2/ 1/47 

0 

0 

0 

0 




2/ 8/47 

0 

0 

0 

0 




2/15/47 

0 

0 

0 

0 

A. D. 

34 

Cycle 28/4-5 

1/20/47 

0 

0 

0 

0 



LMP 1/15/47 

1/28/47 

0 

0 

0 

0 




2/ 4/47 

0 

0 

0 

0 




2/11/47 

0 

0 

0 

0 

J. K. 

23 

Cycle 28-30/6 

1/24/47 

0 

0 

0 

0 



LMP 1/20/47 

2/ 3/47 

0 

0 

0 

0 




2/10/47 

0 

0 

0 

0 




2/17/47 

0 

0 

0 

0 


IC — incomplete hemolysis ■which is interpreted to represent amounts so small that they 
■were unassayable. 


The most recent report is a paper by Sclindmak and Hesseltine® of the Uni- 
versity of Chicago. Their paper on “The Absorption of Penicillin from the 
Human Vagina” was read by title at a recent meeting of the Illinois section 
of the Society of Experimental Biology and hledicine. Although this paper is 
not available at the time of this writing, one of the authors has informed us 
through personal communication that vaginal absorption of penicillin as de- 
termined by their studies has been inconstant and unpredictable. This has 
certainly been our experience. 

From the literature and from our own results it appears that there is 
some degree of vaginal absoi-ption of penicillin under certain circumstances. 
However, the degree of absorption is extremely inconstant and unpredictable. 
A possible relationship of the vaginal pH and the degree of absorption oc- 
curred to us but Goldberger and his workers have not demonstrated anj’^ cor- 
relation. It seems feasible that the inflamed vaginal mucosa vdth the accom- 
panying hyperemia incident to vaginitis might be conducive to a degree of ab- 
sorption different from that of the normal vaginal mucosa in a healthy young 
patient. In the group of nineteen nurses, all subjects were at bed rest and loss 
of penicillin from the vagina was kept at a minimum. Tests were conducted by 
the same method and personnel as applied to our other three groups. The con- 
sistent lack of appreciable blood levels of penicillin in this group must be sig- 
nificant. 

Goldberger's conclusion that vaginal administration of penicillin may Im 
the method of choice in adult women seems unjustified in the light of our 
studies, if the imoduelion of tlierapeutic blood levels is the de.sired result. It 
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Kationale and Methods 


'Wlicn n radioaci ivc isotojic is iisod in hiolot'ical rescardi it is mixed with 
a preponderant qnanlity of its natnrally oeenrririt;. nonra(iioactive isotope; the 
radioactive suhstanee is employed to lap or label the natnrally occnrrinfr sub- 
stance so tliat the latter may he dislinpnislusl froin that already jn-csent in the 
body. Thus when radioactive sodium (Nn-\ i.c.. Xa with an atomic weipht of 
24) is used to study the behavior of sodium (Na* ') intrinsic to the body, the NV* 
is present in the sample in an intinit<*simally small ainoutit as the ehlondc to- 
gether with a wolphable a7uounl of onVniitry SuCI. The mixture of the two 
isolo]7CS is referi’ed to as tagged or labeled sodium, and will be de.signatcd by 
the s.nnbol Ka,^ In lU’aeijee, a sample of tapped sodium is weiplied and the 
radioactivity measui-ed in teimis of the radiation or counts emitted i)er second; if 
the radioactivity of any pai-t of the s:imple is subsefjucntly known, it is then pos- 
sible to calculate the corresponding weight of the tapped sodium which is present. 
We shall present our data in terms of tapned .sodium : it will he evident that this 
red'ers to .sodium (Na-* jdus Xa-^) inli’oduced into the body and is not to bo 
confused with flu* .sodium intrinsic to the body. The quantities of tapircd .sodium 
n.scd in our experiments were kept as .snndl as were eompntihle with prcci.se 
measurements of their loidioaelivity and wen; so mijinte in comparison to the 
normal sodium eouteut of the hodv that ihev are projiei-lv (‘ailed tracer quantities 
(see Table 1). 

The fundamental assumplion in the use of a radioaeliv(‘ isotojie to mca.surc 
placental ijcrmeahility is that the v,adioaetive siihstancc crosses the membrane 
precisely as docs its natnrally oeenriinp i.sotope, .and thoi-cfoic, the two i.sotopc.s 
cross the placenta in the same proportion as is found in the fluid bathing it. In 
the case of the placenta this means that : 


Vn* '' 

irif. *'*1 f 

where Na,np I’efers .to the coneentra1i(jn of jioi-mally oceurring .sodium in the 
maternal plasma, Xa*^h,„, to the eoneentration of tagged .sodium in the maternal 
plasma; and X’ar and Xa®f are the quantities of the eorre.sponding substances 
transferred to the fetus during the time of an exjierimcnt. 

Our e.xperimental data liave as a fir.st aim the evaluation of Xaj. This quan- 
titj' divided by the wciglit of the placenta will he taken as a measure of placental 
permeability to sodium. Nar can be calculated fi-om equation (1) if the other 
three quantities arc known. The concent I'ation of sodium in Inmian plasma, 
Na^p, has been fi’equently determined, and has an average A*ahie of 3.3 mg. per 
100 c.c. of plasma.’ The evaluation of Xa®,np is le.ss direct. After in,iection of a 
solution of XTi^’Cl into a maternal vein the concentration of Xa® in the plasma 
rapidlj' diminishes due to its passage into the exti'acellular fluid of the mother. 
Since the amount of labeled sodium transferred to tlie fetus is directly propor- 
tional to its concentration in the maternal plasma, only the average concentra- 
tion in the maternal plasma duilng the period of transfer is suitable for substitu- 
tion in the equation. Our fii-st series of expei-iments, therefore, was designed to 
mea.sure the rate of disappearance of labeled sodium after its intravenous injec- 
tion; and from these data the average plasma concentration was obtained. The 
measure of the quantity of labeled sodium transferred to the fetus (Na®/), more- 
over, is valid for substitution in the equation only if none retunis from fetus to 
mother during the period of observation. It is reasonable to assume that early 
after introduction of the tagged sodium into the maternal circulation, its con- 
centration in fetal plasma remains so low compared to that of maternal plasma 
that only a negligible quantity returns from fetus to mother. This condition was 
taken to be satisfied in the guinea pig* when the concentration of the tagged 



THE PERMEABILITY OF THE HUMAN PLACENTA TO SODIUM IN 
NORMAL AND ABNORMAL PREGNANCIES AND THE SUPPLY OP 
SODIUM TO THE HUMAN FETUS AS DETERMINED WITH 
RADIOACTIVE SODIUM 

L. B. Flexner, M.D., D. B. Cowie, Ph.D., L. M. Hellman, M.D., 

W. S. Wilde, Ph.D., and G. J. Vosburgh, M.D., Baltimore, Md. 

(From the Department of Embryology, Carnegie Institution of Washington, Baltimore, 
Department of Terrestrial Magnetism, Carnegie Institution of Washington, Washington, 
and the Department of Obstetrics, Johns Hopldns University and Ilospital) 

T O OBTAIN comprehensive information on the permeability of the plaeenl:i. 

one should be in a position, ideally, to measure its permeability to man}’’ and 
diverse test substances. These substances should be closely related chemically 
and physicallj’^ to those constituents of the maternal plasma which are normally 
transferred across the placenta from mother to fetus. The availability of radio- 
active and stable isotopes, together with exquisitely sensitive and reliable methods 
for their quantitative measurement, has furnished a method wliicli satisfies this 
criterion. Because of the chemical identity of these isotopes with their naturally 
occurring counterparts in the body, wc are assured that their biological behavior 
is normal when the precaution is taken of using radioactive substances in 
amounts substantially less than that known to produce radiation effects. A 
molecule may be identified or ‘’'marked’’ with an isotope (c.g., in "iieavy water,” 
hydrogen of atomic weight 2 replaces its i.sotope, hydrogen of mass 1, found in 
ordinary water) and the molecule subsequently traced by detecting the isoto])e. 
Or the isotope may be studied as an ion (e.g., Na-^ which is radioactive and which 
is detected by one of several instruments used for measuring radioactivity). 

The investigations to be reported here had as their objective the mca.sure- 
ment of the permeability of the human placenta to sodium, primarily in noi’mal 
cases, and, as occasion ])ermitted, in the presence of disease. The observations 
have been made in twenty-seven women in whom pregnancy was terminated by 
abdominal hysterotomy before the period of viability or by cesarean section 
or pelvic delivery at or near term. Ten of these cases were presented in a pre- 
liminary report.^ We entered upon this program with a background of studies on 
the placentas of animals rcpro.sonting each of Gi’osscr's four morifiiological 
types-; we arc able, consequently, to consider the results on man from the view- 
point of comparative physiology, and to relate them to the results obtained from 
other membci’s of the hemochorial group. As in the animals studied, we shall 
also be intere.stcd, at various stages of pregnancy, in the amount of sodium 
supplied to the human fetus as this is related to the fetal need for sodium during 
growth. 


4G9 
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sodium in the fetus (referred to a unit concentration of tagged sodium in the 
maternal plasma) increased linearly with time. The period of linear exchange 
in the guinea pig lasts for from two to three hours after injection; the rate of 
accumulation in the fetus then decreases until equilibrium is reached at about 
eight hours. Because of experimental limitations we have not been able to 
determine the period of linear acquisition by the human fetus. To be as certain 
as possible about procedure, however, delivery of the fetuses has usually been 
made approximately thirty minutes after injection of the radioactive material. 
This procedure gave concentrations of labeled sodium in the fetus as related to 
unit concentration in the maternal plasma well below the ratio for linearity in 
the guinea pig. 

The umbilical cord was clamped as soon as possible, usually within a minute, 
after incision of the uterus was begun. Immediately thereafter a sample of 
maternal blood was taken. The fetus and placenta were weighed, the latter being 
freed of its membranes, cord, and superficial blood. Nonviable fetuses were ashed 
as previonslj^ described'* ; blood samples were secured from viable fetuses one to 
three hours after delivery. This time interval was chosen to permit equilibration 
of plasma sodium with extracellular sodium. The radioactivity of the samples of 
maternal plasma, fetal ash, and of the fetal plasma was then measured and the 
quantity of tagged sodium present in these samples calculated from- the radio- 
activity. The total quantity of tagged sodium in a viable fetus was calculated 
from the concentration found in the plasma and from the Imown volume of the 
extracellular space which has been found to average 43.5 per cent of the body 
weight.*^ The average value for the concentration of tagged sodium in maternal 
plasma was obtained as will be described below in the presentation of the dis- 
appearance curve of tagged sodium from plasma. 

The labeled sodium was prepared in the 60-inch cyclotron of the Depart- 
ment of Terrestrial Magnetism, Carnegie Institution of Washington, by deuteron 
bombardment of metallic sodium. After bombardment, the sodium was dis- 
solved in ethyl alcohol, and Na^'Cl then precipitated with concentrated HCl. 
Finally an aqueous solution of Na*^Cl was made using distilled water. Appro- 
priate precautions were, taken with respect to tonicity, neutrality and sterility 
of the solution. The amount of tagged sodium injected into an individual 
averaged about 30 mg. with an activity of 0.3 millicurie. The radioactivity of 
the samples was measured by a temperature controlled, pressure ionization 
chamber connected to a string electrometer* ; these measurements were corrected 
for self-absorption of radiation by the sample and for the background of the in- 
strument. 

Results 

The disapjjearancG curve for in plasma after Us intravenous injection . — 

As has been pointed out, the calculation of the placental transfer rate for sodium 
depends upon an accurate estimation of the average maternal plasma concentra- 
tion of present during the period of transfer under observation. This en- 
tails the description of the change in concentration of Na" in maternal plasma 
from the time of its intravenous injection until the time of delivery of the fetus. 
Multiple samplmg of maternal blood at the time of the transfer studies was 
avoided by establishing a time-concentration cuiwe in advance (Fig. 1). This 
was accomplished by injecting a ImoAvn quantity of Na® into each of three 
normal, pregnant women. The curve was standardized so that the average con- 
centration for a given pregnant subject could be determined bj’- measurement of 
the Na* concentration of a single plasma sample taken at a known time. This 


Table I. Values From Wnicn the Data op Fio. 2 and Table Tl Have Been Derived 
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was done as follows: For each of the three individuals studied we calculated 
the plasma concentration of Na® Avhich could have been present immediately 
after injection if the injected Na^" had been distributed uniformlj^ in the plasma. 
A standard plasma volume of 45 c.e. per kilogram body weight was assumed. 
This initial concentration (which varied among the three subjects but averaged 
about 12 micrograms Na* per e.e. of plasma) in each woman was multiplied by 
whatever factor was necessary to convert it to a standard concentration of 12 
micrograms Na* per cubic centimeter of plasma. Subsequent measurements of 
plasma concentration in each of the three cases were then multiplied by the same 
factor. Since the standard plasma volume which has been used as a constant, 
this treatment is equivalent to relating all concentrations to a constant quantity 
of Na* per unit bodj^^ weight. Tlie average concentration of Na^' in the maternal 
plasma for a period of thirty minutes after injection was obtained from the 
standard curve of figure 1 as follows : The area under the curve from zero time 
to thirty minutes "was measured with a planimeter. This area was then divided 
by the time interval, thirty mimites, to obtain the average altitude, or average 
concentration. The ratio of this concentration to that found at thirty minutes is 
the factor, 1.35, b.y which the concentration of Na^" at thirty minutes in a subject 
must be multiplied to give the average concentration for that subject. Average 
maternal values calculated in this way are given in the last column of Table I. 

As shown in Fig. 1, samples of blood were taken simultaneously from veins 
of the right and left arms. This provided a measure of mixing time and it was 
assumed that mixing was essentially complete when the amount of Na*' in the 
two samples was about equal. In one subject, the mixing time estimated in this 
way amounted to about eight minutes ; in the second, to twelve minutes ; and in 
the third, to thirteen minutes. The average concentration of Na'^ in the maternal 
plasma will of course be affected by the mixing time. We believe that for our 
purpose the average concentration in the maternal blood of the placenta differs 
in no important way from that of the peripheral blood as we have established it, 

The normal placental transfer rate for sodium at different gestational 
ages . — The amount of sodium transferred to a fetus during an experiment was 
calculated from equation 1. Values for Na^f and Na^'mp, the latter averaged for 
the observed period of transfer, are given in Table I. Na^p was taken to equal 
3.3 mg. per c.c. The value of Nat derived from these data was finally converted 
to milligrams of sodium transferred across one gram of placenta in one hour. 
The results are presented in Fig. 2. 

The curve of Fig. 2 has been drawn to fit observations made on individuals 
in which there was no reason to suspect abnormality of placental function. Six- 
teen normal cases in this series were distributed among individuals who were 
delivered abdominally because of premous section, mental disease, chorea, tuber- 
culosis, myoma of the uterus, pyelitis, or carcinoma of the abdomen. In addition 
there are two cases which have been observed during normal labor and vaginal 
delivery. Six of these cases fell within the ninth to seventeenth week of preg- 
nancy; ten were between the thirty-sixth week and teim; only thi’ee came be- 
tween the seventeenth and the thirty-sixth week because of the rarity of 
interruption of pregnancy during this peiaod. 
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.Sovornl coiiclnsions of major iiiloi'cst to iis art; to lar tlrawti fnaa the results. 
The fii’.st, is Dial the apparent, ttonneahilily of the human jtlaeenta to .sotlium 
increases about, 70 times from tlu; nijith to tin; thirty-.sixth wet'l: of gestation. 
The second is that from the thirty-sixth week l<t leriti there was in all hut one 
case a rapid dccrcast; in perm<;ability ; this tlccrea.st; was most marlced in a .single 
case of twins. TJie third is that in the two cases where IransHu- was ohserved 
during normal labor for llie half lionr or lionr pi'ererling delivtuy. there was no 
decrease in transfer rate. And finally tlu-re was no (svitlent difi'ercnee between 
the transCer rales when spiiud or eandal anesthesia v.as iisetl and when general 
aiu'slhosia w;is obtained with sodium penlt)lbal or gas-oxygen-etlier. 


T/ic effect of chronic Inipcrlcnsion. cardine discosc and prc-cchimp.dn on 
the phicr.nlal transfer rate . — Five itatients with chronic liypcrlonsion were 
studied, otic eom]ilicaled by ebi‘oni<‘ nci)hrilis. 'J’hree of these were between the 
twelfth and Iwcntioth weeks of i)regjuiney, one at the twenly-fourtb week and 
the last near leian. They varied in .severity from mild «legrec.s of hypertension 
with blood pressures of 140 to 150 over OO. to severe «‘ase.s with retinal arterio- 
.sederosis and hemorrhages and blood pressures of 180 over 110 or 120, As shown 
in Fig. 2, there was no evidence of ahnorjnality of jd.'ieental transfer in any of 
1 hose cjiscs. 

^Measurements were made on two ]iatients witli eardine. di.scaso, both in the 
ninctceiitli week of ])rcgnaii(’y. In one there v/as comi)lctc heart block, diminished 
cardiac reserve and eonsidorahle vasomotor instability; in the other, rlieuinatie 
heart disease with mitral stenosis, a l)undle branch block and moderate diminu- 
tion in cardiac reserve. Both of thc.so individuals lind normal placental transfer 
rates. 


Finally, observations wore made on two cases of pre-eclampsia. One at a 
gc.stalional age of oighlcen weeks had severe hypei’tcnsion and alhnmimu'ia with 
retinal hemorrhage and ]nirtinl retinal dctaeliment. The transfer rate in this 
patient was normal. The other woman, in the thirty-first Avoek of pregnancy, had 
edema in addition to severe hypertension and albuminuria. The transfer rate 
in this case was reduced about 50 per cent ; this is the single instance in our .series 
where there has been a definite alteration. 

Fetal need for sodium relative to its supply across the placenta . — The ratio 
of the quantity of a substance supplied to the fetus from the maternal plasma to 
the amount of that substance retained by the fetus in its growth has been called 
the safety factor for that substance.'' Tlie quantity of sodium transferred to the 
fetus across the placenta per hour is calculated from equation (1) as explained 
above. The amount of sodium retained by the fetus in an hour’s growth is equal 
to the fetal Aveight multiplied by tlie hourly per cent AA'oight increase of the fetus 
multiplied by the total sodium in a unit Avcight of fetal tissue. The safety faclor 
has been calculated for four fetal ages and is given in Table IT. The A-alue of the 
safety factor varies from 160 at a fetal age of tAvclve Aveeks to the remarkahl} 
high Amine of 1130 at fortj’ AA'eeks. This means that of 1,130 parts of sodium 
delivered to the fetal circulation at forty AA'eeks only one part is retained by the 
fetus in its groAvth, and 1,129 parts are returned to the matenial circulation. 




12 WEEKS WWEEKS 



Fig. 2. — Variation of tlie rate of transfer of sodium witli respect to gestation age. Tlie 
points have been derived from the data of Table I. The camera lucida drawings (Xlaii) are 
from sections of normal human placentas at the indicated gestational ages and Illustrate the 
iiistological changes which can be correlated with the change in permeability. Note, as the 
placenta ages, decrease in thickness of trophoblast (Troph.), increase In -surface of villi exposed 
to intervillous space (Iv. Sp.), and increase in number of fetal capillaries (F. Cap.l. Fibr., 
fibrin. 



M6M.Na TRANSFERRED/GM. PLACENTA/HR. AT MIDDLE OF 9TH TENTH OF GESTATION 
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Table II. Fetal Need for Sodium Eelative to Sodium Supplied Across Placenta at 

Various Gestation Ages^ 


fetal I 

AGE 

( AVEEKS) 

i 

FETAL 

WEIGHT 

(GM.) 

1 

TOTAL Na 

OF FETUS 
(MG.) 

DAILY 

WEIGHT 

INCREASE 
(PER cent) 

TOTAL Na 
RETAINED 
DAILY IN 
GROAVTH OP 
FETUS 
■ (MG.) 

Na SUPPLIED 
TO FETUS 
PER DAY 
(MG.) 

SAFETY 

FACTOR 

12 

18.2 

21 

11.5 

2.4 

390 

160 


259 

620 

2.9 

18 

5600 

310 


960 

2250 

1.5 

34 

^ 1 1 

610 


2915 

5100 

1.1 

56 


1130 


♦The daily per cent weight increase has been calculated from the data of Streeter, “ and 
the sodium content of the fetuses is that found by lob and Swanson.’ 


Discussion 

As stated in the introduction of this paper, we have been primarily con- 
cerned with the following problems: (1) measurement of the permeability of 
the normal human placenta to sodium from earlj’ in gestation to term; (2) com- 
parison of the permeability of the hiunan jilaeenta with tliat of other placentas 
of the hemochorial group ; (3) measurement of the effects of disease on placental 
permeability and (4) evaluation of the supply of sodium to the fetus as this is 
related to the requirement for sodium during fetal growth. 

The human placenta, as is true for all the placental types which have been 
studied with the tracer technique,® undergoes a very considerable increase in 
permeability to sodium as gestation proceeds. The peak in transfer rate per unit 
weight of placenta occurs at about the thirty-sixth week when it is approximatelj’ 
70 times as great as at the ninth week, the earliest case in our series. This peak 
is followed by a rapid decline in permeability to term. Tliese changes can be 
correlated Avith morphological changes which occur in the placenta during the 
process of aging. The illustrations of Fig. 2 are typical of placentas of twelve, 
nineteen, twenty-eight and forty weeks of pregnancy. They are all made at the 
same magnification (xl55) and show clearly some of the important alterations in 
this organ as gestation progresses. At tAvelve Aveeks, the villi are large, relatively 
feAv in number and covered Avith a double layer of cells, the outer, syncytial and 
the inner, cellular. At nineteen Aveeks there is an increase in the number of 
villa, a decrease in their size and Langhans’ layer has almost completely dis- 
appeared. The increase in total cross sectional area of the villi, together Avitb 
thinning of their Avails, continues through the tAventy-eigbth Aveek to term. 
Higher magnification reveals in addition, as pregnancy proceeds, an increase in 
number of fetal capillaries Avithin the stroma of the auIIus together A\dth a de- 
crease in the thiclmess of the capillary Avails. The terminal sharp decrease in 
placental permeability is undoubtedly due in considerable measure to the deposi- 
tion of fibrinoid over the surface of the auIIus. All of these morphological changes 
proA’idc an interpretation of the observed changes in transfer rate per unit Aveiglit 
])laeenta. 

The placenta of man in Grosser’s classification- belongs to the hemociiorial 
group as do the placentas of rabbit, rat and guinea pig. According to the results 
of iMossman,® the rabbit’s placenta in the latter stages of jiregnancy becomes 
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Summary 

]. Cliang(!S ill rale oi' placaiital iraii.slVr por iitiil v.aitrhl of plaoonta have 
lipfiii nioasurcfl in normal proirnancics. nsiii" ivnlioaff ivo so^liiiin, from ihe ninth 
week of p:t‘s1a1ion until term. 1'lm ])(M-inrnl»ilil y of tlir i)larr-nta inorca'^os akout 
70 limes (luring Ihis jierifnl. T!io ty[)e of am-sllK-sia was witlionl eriVef on tiio 
rate which was also nnafieelerl durinjj: labor imim-dialely preceding birth. Tlic 
liormeability to sodium of the liuman i4a<'f‘nla is lihf^ that of ollurr memhor.s of 
the hemochorial <trouj). 

2. In a .small series of ease‘s, t-hronie hypm-lension and cardiac disease were 
without effect on the rate of transfer, nne of two ejises of jire-f;clampsia .showed 
a marked rodnetion of permeability. 

3. 'Phe fetus receives across llie, j>lac(-nta at the twelfth week of prejrnancy 
IGO times, and at llie fortieth week, IHIO limes as mucli sodium as is incorporated 
in the growinir tissues. 

We fiTC praioful tn Dr. N. .T. ICuslinan for hw inlcrc-*! .'tiio "enfroii.'^ eooperntion. 
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Iiemoendotlielial and Mossman suggests that the same change may occur in the 
placentas of other rodents. Hard/® however, has obtained evidence using the 
phosphatase reaction that the placenta of tlie guinea pig remains hemochorial 
throughout gestation. The results on transfer of sodium across the human 
placenta' afford a funcitional test of its morphological similarity to other mem- 
bers of the hemochorial group. Pig. 3 presents schematically the tissue layers 
interposed between maternal and fetal circulations in Grosser ’s four groups. 
Above the diagrams of the placentas there is indicated graphically the amount of 
sodium transferred per Gm. placenta per hour at the middle of the ninth-tenth 
of gestation. It is evident that "the four placental types can be readily dis- 
tinguished from one another bj’" the differences in their permeabilities. It is also 
evident that the permeability of the placenta of man to sodium agrees closely 
with other members of the hemochorial group. Once again in our studies on 
placental permeability, Grosser ’s classification has proved its extraordinary 
usefulness in the interpretation and integration of our results. 

Our experience with the effect of disease, anesthesia and labor on the per- 
meability to sodium is rather meager and suggests onlj’' tentative conclusions. 
The penneability of the placentas from five patients with hj^pertension and two 
with cardiac disease Avas found to be normal. The transfer rate was independent 
of the type of anesthesia. Tavo eases in Avhich transfer rates Avere measured 
during labor, just prior to the time of delivery, shoAved noi'mal rates indicating 
that placental function is not remarkabty disturbed during this period. A 
reduction of transfer rate AAms noted in one of tAvo cases of pre-eclampsia and 
the rate Avas Ioav in the single ease of tAvins AAdiich Avas studied. In our opinion, 
more experience Avith sodium and other tracer materials is needed in these sev- 
eral conditions before reliable conclusions about placental function can be 
draAvn. 

The use of tracer substances permits the study of that aspect of fetal nutri- 
tion Avhich is concerned Avith the quality of substances supplied to the fetus as 
this is related to the groAvth requirements of the fetus. The loAvest safety factor 
(ratio of the amount of a substance supplied to a unit Aveight of fetus to the 
amount of that substance retained by the unit Aveight of fetus in its groAvth) for 
sodium has been observed in the soav and has a Amlue of 3.5.^^^ The highest safety 
factor for sodium observed prior to the studies reported here is in the guinea 
pig and has an average Amlue of 50.“* Man, in our experience, is unique in the 
extraordinarily high value of the safety factor Avhich Amries from 160 at tAvelve 
AA'eeks to OAmr 1100 at temi; less than 0.1 per cent of the sodium AAdiich reaches 
the human fetus at term is retained, 99.9 per cent being returned to the maternal 
circulation. i\Ian is unique also in that sodium is supplied at a constant rate, 
about 0.9 mg. per Gm. fetus per hour, from the tAvelfth Aveek of pregnancy Avhen 
the fetus is reproducing its Aveight at the rate of aboiit 12 per cent per day to 
term Avhen the daily per cent Aveiglit increase is only about 1 per cent. This is 
the single exception Avhich has been found to the hypothesis that the funda- 
mental principle underlying placental function is that the rate at AA'-hieh sub- 
stances are transferred to a unit Aveight of fetus shall parallel the relatiA^e groAvth 
rate of the fetus.® 
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Total foliil mortality 
CcHarPiin or oxternnl vor^ion 


1 c.\ 

i^iTTom “lo:’.' ■ 

S months -I'l 

7 months 27 


i:; percent 
2 G e:iK!:.s 

nfr aTT'm oilfA niY "" ~ 
"koT* i I’i'V- Cl'b'T 

n 23 % 

22 S 5 % 


Ccrliiin conditions in tin; Iti-sl trimcstci* demand interruption of the 
pregnancy, ^lost obstetric tecliniiincs have been .simplified during the last 
few years. IJnf induction of labm* has not been appreciably facilitated b> 
improved methods. The obstetrician is freiptently faced with the ncce.ssity 
of performing a premature delivery with no •‘near-perfect" method at hi.s 
disposal. 


TAHiiK II. iNDiJCTiOK OS t^Ac.on BiiKOur. Tri:M i.s IloyAi. Victoria IJo.si’itai. 
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TioRTAUTV 1 
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xo. 1 
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jMcdical 

:rjo 

•1.3% 

37-1 

Medical & pituitrin 

12G 

5.391, 

no 

7.0% 

57.0% 

Bag induction 

31 

5').0%« 

19 


We are agreed that jirophylaxis is the best form of treatment; possible 
prevention of those eonditions which are prone to force induction should be 
further investigated. A nearer apiiroaeli to maturity creates a better chance 
of survival unless some conpdicating factor outweighs this advantage. 

Cesarean section is a quick and sure way of delivery. However, there aic 
several pitfalls, especially in a Frcnch-Canadian environment. This operatne 
procedure causes definite limitation to the size of the patient’s family. But 
more important are the dangers of hemorrhage or sepsis which must always 
be considered. Sometimes this operation is the method of choice. It is the 
“trump card" only to be used at the ])roper time. 

Delivery per vagina necessitates induction of labor. If the patient is 
approaching full term, most methods of induction are equally efficient. The 
difficulty encountered in the induction of labor i.s usually in direct propor- 
tion to the number of days the patient is lacking with reference to her ap- 
pointed time of delivery. This is easily explained. Necessary stimulation 
to uterine contraction is lacking. In addition, the thinning, of the lowei 
uterine segment has not taken place. Induction of premature labor at anj 
period in the last trimester should only be instigated on account of a definite 
medical indication. Too frequently labor is induced to please the patient, 
or even to accommodate the doctor Avho is in charge of the ease. 

With reference to eephalopelvie disproportion cases, we do not induce 
labor unless the degree of disproportion is only moderate and the patient is 
near full term. Before induction, Ave make ceidain of the disproportion by 
vaginal examination; in addition we ascertain the condition of the cervax 


THE BABY AS A PEOBLEM IN PEEMATUKE DELIVEEY- 

N. W. Philpott, M.D., and P. J. T^^^SEDIE, M,D., Montreal, Que. 

(From- McGill University nnd Foyal Victoria Hospital) 

M uch emphasis has been placed upon the importance of recognizing 
dj'stocia caused by malformation of the pelvic hones. This usually is 
referable to those cases near term who have a large-sized fetus and where 
there is a bony disproportion. But when we review figures of fetal deaths, 
we are impressed by the fact that a great proportion of these deaths occur 
in small Ijabics where there is no bony disproportion. Soft tissue dystocia 
plays tlie important role. 

Normal individuals possess a cervical canal which is the valve of the 
uterus. The cervical function in pregnancy is to hold the products of con- 
ception in their normal position. As maturity is approached the valve should 
release and allow the contents of the uterus to be expelled without causing 
undue obstruction. This is a gradual process which occurs in those weeks 
immediately preceding full term. Thinning of this lower uterine segment 
should normally be a non-painful procedure occurring before the onset of 
labor. 

When labor occurs prematurely there is a great difference. The thick 
lower segment must be dilated by painful contractions. This is a tedious 
process and causes greater hazards to an immature fetus. Premature labor 
is frequently an accidental occurrence; it is unavoidable following some acute 
crisis or infection. These cases should be handled with extreme care. 

The fetal mortality in vertex presentations where the baby is premature 
ranges far higher than those of mature infants. Complications are varied 
but the maximum danger occurs in the second stage of labor, relative to pres- 
sure of the soft malleable head against the resisting tissues of the pelvic floor. 
Mortality is still a great deal higher when the fetus presents as a breech, due 
to the fact that the diameters of the premature baby 's hips or shoulders are less 
than those of -the aftercoming head. Consequently, the head becomes com- 
pressed by a partially dilated cervix and by a lower tract which has not been 
adequately distended. A review of 500 breech cases in our Clinic showed 
interesting results. 

klany obstetricians condemn iDag induction. I agree that the indica- 
tions are few. However, if labor occurs with the breech presenting, and the 
baby is premature of twenty-eight to thirty-four weeks’ maturity, a bag in- 
duction should be considered as a proper dilator. In seven eases of this tjqie, 
five live babies were obtained. 

*Presenteci, bv invitation, at a meeting^ of the Philadelphia Obstetrical Societj', Feb. 
G, 1947. 
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1. Those i)iitients only on diet eonlrol ;is hiuli :i fetal niorfality 

as the inoie severe types lakiny insulin. 

2. 'I'he hitzli ineidenee of dialtete--' jdus loNetnia dne to niarked inerease 
in prolan found hy While ami Ihint eould not ht* suhsiantiated. (,)n!y 12 
])er cent of our eases showed evidenee of loxeniia. 

8. Normal deliveries were usually postniature and were aeeompanietl 
hy the hiehest feta! mortalily. Labor imlneccj licfore term ^ave heller re- 
sults. TIh* low(‘si ninrlalily {H.:{ per eeiit i was in the eriuip wlieie a eesajeaa 
was dont' before term. 
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.Many authors include 

syphilis a.s ;i 

cfimmon cau.se for ju’ematurity. Tiiere 


have been 512 jiroved syphililies in our (*l)stetrie service durimr the last thirteen 
year.s; this is an intnVh'iiee of apprfucitnalely 2 per <'ent. Praelieally every 
2ase has I'eceivod adcsiuate treatment <lurine: preiinaney. 'Phis i.s ]to.ssihly 
why we do not see many i)romature babies due to sy)ihilis. We had only 
three jjrematnre babies front sy].ihilitie mothers in ID-ltl. There were forty- 
one active syjdiilities dtirinir the year. All ea^es htid received antisyjdiilitic 
treatment. 

The Baby 

We liave i)re])ared cerlttin charts whieh are st-ir-e.\i>lana1(»ry. Talth' H 
gives the general maternal and fet:tl mortality. During the six-year period 
from 1941 to 194(5 there were 572 fetal deaths, and the elinietil diatinosis is 
tabulated. Two hundred six of the.se deaths oeeurrerl in j)rem:iture hahie.s. 
an ineidenee of 36 per cent. The more aeeurate j)athoh»gie diagnosis is listed 
for 286 eases wlio had autopsy examinations. The.se exeludcd those ea.ses 
where the infant was badly maeerated and those wliere autopsy examination 
was refu.sed hy the parents. f)f the 286 ease.s where autoi)sie.s were ])cr- 
formed. 58 per cent oeeuri'ed in premature babies; — 

Tahu; ]V, 


Total deliverie.? lo.OOl 

Maternal mortality- ItMl to .tt'/t- 

HM-l io I'lic. .n<7t 

Fetal mortalitv 1041 to lOt^t .'!.79t 

1014 to 1040 a..o9t 


Clement Smith and others have siiown that the premature baby differs 
greatly from the full-term infant. There is excessive accumulation of organic 
acids in the blood. Renal immaturity decreases kidney function, and there i-s 
a limitation of ivater available for urinary secretion. Hepatic immaturit.' 



Volume 55 
Number 3 


l^ABY IK PREMATURE DETJVKRY 


483 


and make eertain that it will not offer too much obstruction. Sim])lc rupture 
of the membranes is the method of choice except when there is marked dis- 
proportion and delivery by cesarean section is indicated. 

Toxemia is fairly frequent in our hospital. IMost of these eases are re- 
ferred from outlying districts where they have liad inadeipiatc or no pic- 
natal instruction. Prevention of the disease is tlic best ai)proach when it is 
130ssible. Frequent antenatal visits and proper siqicrvision are most essential. 
We heartily agree with Dr. Win.slow Tompkins, in regard to high protein 
intake with refereiice to the prophylaxis and ti-eatment of toxemia. Supportive 
treatment varies little from other clinics. 

IndTiction of labor is carried out only when indicated. It is usually by 
simple rupture of the. memliranes. If the patient, is severely toxic and .she is 
not near term, we sometime.s use the intraovular insertion of a small rubber 
bag of approximately 150 c.c. content. We fully realize that this type of 
delivery creates a possible 50 per cent fetal mortality. Co.saroan section is 
occasionally performed for combined indications, and in the nephritic type 
of toxemia where future pregnancies do not ])romisc any better fetal results. 

Placenta imevia and fetal mortality go hand in hand. IMaternal hemoi’- 
rhage causes fetal anoxia; there is the additional factor that ])rematurity also 
plays a role, in producing a delicate baby. Even snsjicct cases arc examined 
in the operating room. This is to prevent additional or needless lo.ss of blood. 
The marginal type is most commonly treated by simple mixture of the mem- 
bi’anes. l\Iorc pronounced l.yitcs of jdacenta previa are. delivered by cesarean 
section. Anoxia in the baby is a frequent ..sequela of maternal blood lo.ss. 
This is best treated by transfusing the mother with Avhole blood before oj^ei’a- 
tive procedures are instigated. This should be repeated as frequently as in- 
dicated. Administration of oxygen to the mother during operation is very 
beneficial. 

Space does not permit discussion of Rh iso-immunization. Induction 
of labor or, sometimes, cesarean section before the baby becomes overwhelmed 
with antibodies is the wise ])rocedure. Antibody .studies can now give a fairly 
definite prognosis in most cases. • A marked rise or variation in the agglutinat- 
ing or blocking antibodies is indication for intm'ruption of pregnancy any time 
after the baby is viable. 

In June, 1946, Rivett rejiortcd .successful results in hydramnios cases 
by means of repeated aspiration of fluid from the amniotic cavity. This is 
done through the abdominal wall with little ri.sk. We have completed three 
eases since that time. One baby is normal, another had marked “clubfeet" 
and absence of several fingers and toes, Avhile the third was a marked micro- 
cephalic with patent ventricular septum. This procedure is only indicated 
when the fetus is considered normal hut small. If the development is not 
sufficient to assui’e viability, sometimes aspiration of excess fluid will enable 
the baby to reach the via'ble period. 

Diabetes complicating ]n’egnaney is a cause for worry, l^etal mortality 
is very high even in the controlled patient. Rabinowitch points out several 
important facts : — 
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(;ly.sis of plasiita or ”lii(‘os(! an»1 saliiio is uivf ti far ‘loliydration or to 
stiiinilntc; woialil poain. Tha li(-iiH)irla1»in is <'Stiiiiatcfl at least every seven 
(lays. Iroji therapy is ”ivcn when indicatfsl, Wlioh* lilo()d tratisfiisions arr; 
used when eoiidilians warrant; this is a faiily eoininim judcefluia; itt the j*re- 
inaturo imixuy, and the in<lieations have Itt-eonut iiion? ntiuK-ianis. 

Our ]trenialui-e nursery has conipleteil three years in oja.-ration. For this 
reason 1 liavc taken two three-year periotls for eomjtarison. These pfU'ioti.s 
arc 1041 to lt)4M atnl lt)44 to ]04(». ineiusiv(‘. 

Tlie most sitrnifieant imjiroveiiient is in the fev.'ei- nundier of deadhoni 
infants in the period from 1!)44 to Jt)40. («em;ral fetal mortality a.s well as 
premature, deaths have d(‘(;rease(l sliirlitly. It should be (‘m])ha.sized, however, 
that the ineidenec of eom]tli('ated casps has inei(-ased (.'onsiderahly in tiie 
last three years in our elinie. 'I'his is due to the fact that outside doctors 
would rather not handle this tyjx* of eas(; and they ai-e rcTern'd to our hos* 
])i1al. For exam])le oui- admissions <»f heimdylie disease of the newborn iiavi; 
increased over 200 ja-r cent. 

Many of the deaths e(nild not lx; pr(;vr;nt(*d. hut a ”reat number are 
included which should be eonsideixxl a.s j)reventable. It is interestini: to note 
that oidy three babies died from effects (d‘ syj)hilis. Tla-re were 20fl active .syplii- 
lytic.s delivered in tins sei-ies. f)nly six di(l not r<‘(-eive antisy])iii!itie treat- 
ment. 


'i’.MiM; V. rarM.vffia; ]5.\r.ii;s WricniNn l.oiio to ;;.."oo ('r.M. 


Total number ... - - 

Inci(Jence .t.Tt'r 

Mortality lOtltoliu:: St.^’-Tr 

IPlltontir, i;t.07c 

Five (5) babies uicler 1,000 prn. .'^urviveil. 


TAXLK VI. Sl'M.M.MiY or I.NTA.NTS L'NDKK 1.000 O.M. AT HmTll 


CASKS ! 

HiriTii hatk: 

f 

1 niCTlI WEICHT 
! (CUAMS) 

' j 

M.ccHAr.cK r).\TK: 1 

riscn.w.oE 

vnaoiiT: 

(CUAMS) 

1. Baby S. 

Oct. G/44 

000 

Feb. 13/45 

2340 

2. Baby Bl. 

Dec. 10/44 

940 

Mar. 1/45 

2400 

.3. Baby Bll. 

Dec. 10/44 

900 

Mar. 1/45 

2340 

4. Baby D. 

Aug. 2/45 

930 

Xov. 29/45 

2340 

5. Baby P. 

Sept. 15/40 

990 

Dec. 21/40 

2000 


The premature babies were classified only as those between 1,000 to 
2,500 Gm. This coincided very well with e.stimation from the twenty-eighth 
to the thiiTy-sixth week of pregnancy. However, there were seventeen babies 
admitted to the premature nursery, and they all weighed le.ss than 1,000 Gm. 
Five of these infants are .still alive; the smallest weighed 660 Gm. at birth 
and it is now over Hvo years of age. This is particularly .significant in view 
of the fact that Haas reports only fifty-seven eases in the literature which 
survived and also weighed less than 1,000 Gm. at hiiTh. 
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causes decreased liver function. Blood studies show a comparative anemia 
willi a ])redisposition to devcloiiing anoxia and hemorrhage in the brain and 
liver. The immature lung is frequently associated with patchy atelectasis 
which predisposes to subsequent respiratory infection. iVltogether the pre- 
mature baby is a liability. 

Antenatal pediatrics is a new term, but the significance is old. We are 
all agreed that the general physical condition of the pregnant woman is often 
]'cflectod in the condition of the offspring. This is especially true relative to 
the premature baby. Prophylaxis of preventable conditions frequentl.y is 
assured by means of adequate antenatal care. Nutrition is important in all 
cases. Abnormal findings should be heeded and the complication should be 
promptly treated. Judicious use of .sedatives dui'ing labor, type of delivery 
and well-chosen anesthetic all play an important role in the result obtained. 

It has been shown that the incidence of premature infant mortality varies 
inversely to the size of the babies. We also emphasize the fact that deaths 
in premature infants become progressively less frequent with each hour of 
life. Over 50 per cent of all neonatal deaths in premature babies occur during 
that first twenty-four hours following delivery. Some of these deaths are 
preventable. This is relative to: conditions caused by anoxia, aspiration of 
mucus or other fluids, insufficient incubation, and too many contacts. 

The obstetrician and pediatrician should work in harmony. Their com- 
bined invaluable experience is mo.st essential to obtain good results. This 
necessitates more than an average knowledge relative to the care of the new- 
born baby; both obstetric and pediatric interns should receive adequate in- 
struction in the care of the newborn baby. Beck has pointed out the ad- 
vantages of a definite system. It has also been emphasized in the report of the 
Illinois State Plan where excellent results were obtained b.y developing an 
organization which is supervised .lointly by the obstetrician and the pediatri- 
cian. 

It should be emphasized, however, that the authority and interest of the 
obstetrician must be maintained in the care of the newborn infant. This is 
essential due to the fact that effects of pregnancy, labor, and delivery play the 
ma,ior role in the eventual outcome of the offspring. IMost fetal deaths occur 
during that period when the obstetrician is in complete charge, regardless of 
what system is followed during the neonatal period. 

Our hospital has a staff pediatrician who supervises the routine in all 
nurseries. A resident who is trained in the care of the neAvborn is in charge 
of allflDabies. He reports to the staff pediatrician as well as to the obstetri- 
cian who is in charge of the individual ease. Tliis resident is present at all 
difficult deliveries such as cesarean births, difficult forceps cases, and those 
complicated by placenta previa or toxemia. He supervises and treats all 
babies from birth until the time of discharge. 

Treatment of the premature baby is most important. Tliere are two 
phases: (1) First hour of life, and (2) Neonatal period in the nurseiy. 

Very small babies are fed every two hours. Poor feeders have a three- 
hour schedule, and good feeders receive feedings every four hours. 
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diciitioii for intorriijitiiiu iironiiiiticy, hnl jirofiT to do :ui !ili lotuiiirti ticlivcry. Wo profcr it 
hf'cnu.'io wi; liiiV(' fomul thiit iiiojo iiif:iiit> Mirviv.' .'•lo-h :s Kit-fhoi of dfHvory, yol t!io 
inntorii:i! rislc lias mil ini-ioas“(i. \Vi* >lia!l oonlima* to do thi", undor tli'-fa circtiin- 

slam-os. until timi uiilo.-s in'-iimds rati In- dovo]<i(..-d for itidm-itio jitid iili'niain;.; fitorortturc 

laliors Hint an; superior 1o cuin-ul ono-. 

DIt. I'lnid’O'J’']’ (olosiiij:). — I tliiiil: Dr. [!a<-}iiiiati ami f tvn- in atiroomf-nt with rotranl 
to juductioii of I:d)or atid llu; rosulls llioioi.f, 1 v.ould tuily like to difitio our attitude in 
Montreal rofjardin" imhu-inj; lalior. M’o tin- in ;t prodomiiuintly l‘ri'm'!-i Cauinliaa cotiiir.nnity 
!iml tluit iinist lie borne in mind. My reaction to eesari-r-.n -ectiou is tbat a ttood many can 

do one or two eesatejinSj but md eiplit 'ir niti'- in tlie aanie ptitient. Our (.onimtiiiily i."' verc- 

orlliodo.v in relijrion. They do no) believe jji libation fit tie- fubc''- and we do not do more 
eesjireans on tluit tiiaanint. One or tuo ee~aieans can be dime safely, tint beyond that it 
is dtineerons. Over uO jier eent in the eomiminily sire Iloiaan Oatholics. Most will not con- 
sent to liftalirin of the tnbf“^, and it i-- nei-i'"-:iry to follo-.v the ronr.-e I have preseaietl. and 
we lisive resorted to tluit. The fesv(;r lnt>or.- we imluci; the better rcodts v.c will tjet. Tiie 
prcmsitnre baby is another problen;. It is often a .<-ie!; bsiby, it hsis cone i!irou”ii a tedious 
labor, and tis a re.-nlt of preinatnrc delivery is not fully de\elnped. tlu- renal system i-.nd the 
various other .systems art- immatun-, nud all in :dl it is an (uitirely difi’erent probletn from 
till' full-term baby. M’itli reference to Dr. .Mont"omery '.s fiue-.tir)n. - m - have verv pains 

tahino juid definite ubont preintiturity. 
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Our premature mortality rate is sliglitly higiier than figures given by the 
Long Island College Hospital and the Hahnemann Hospital of Philadelphia. 
But we have had better success with the very small babies. We cannot boast 
of a great reduction in mortality during the last three-year period seeing 
that it dropped only 3 per cenl,. HoAvever, the reduction is important due to 
the fact that incidence of complicated eases in our clinic has increased con- 
siderably during this three-year period. In addition, it should be mentioned 
that several babies were considered as nonviable in the 1941-43 period. There 
were 20 babies which were approximately 1,000 grams but they were not 
weighed. These died shortly after birth, aibd several of them were indexed 
as nonviable. In the period from 1944-46 all babies were weighed and the 
uncorrected mortality includes every baby weighing between 1,000 and 2.500 
grams. 

Summary 

1. Induction of premature delivery .should be carried out only on aeount 
of a definite indication. 

2. Adequate equipment and trained ])ersonnel are essential for a prema- 
ture nursery. 

3. Breast milk bank and blood bank facilities are useful adjuncts. 

4. Fetal mortality can liest be improved by the combined efforts of the 
obstetrician and pediatrician. 

We are grateful for tlic coojicration and f^uggestions of Br. Graham Boss, Pccliatrician- 
in-eharge. 

Eeferences 

Beck, Alfred C.; Am. .T. Oust. & Gvnec. 51: 173-1S3, 1J)4G. 

Dana, Ethel S.: Am. J. Obst. & Gynec. 51: 329-342, 194G. 

Smith, Clement H.: Pliysiologv of the Newborn, 1945, Charles C Thomas. 

Haas, E. L.; Am. J. Obst. &“Gynec. 50: 40G-411, 1945. 

Parsons, L. J.: J. Obst. & Gynaec. Brit. Enip. 53: 1-lG, 194C. 

The Illinois Plan for Premature Infants, Illinois M. ,T. 88: 117-118, 1945. 

Bloxsom, Alan: J. Pediat. 28: 41S-421, 194G. 

Redman and Gates: Hahnemann Monthly 81: 1.35-141, 194C. 

Rivett, L. C.: Am. .T. Obst. & Gynec. 52: 890-894, 3946. 

Discussion 

BE. GAEL BACHMAN. — I wish to emphasize the notion that the premature infant i.‘! 
handicapped not only by its prematurity, but also by the fact that, in the great majority 
of instances, it is also an ill or damaged infant. Of the factors whicli militate against its 
survival, its prematurity per se is perhaps the least important. 

The pathologic factors are twofold. The first is the disease or abnormality of the 
mother, or of the ovum itself, which is responsible for interrupting the infant’s intrauterine 
development prematurely. Who can say tlsat tlie fetus of a toxic mother, or of one who 
suffers an antepartum placental hemorrhage, is not likely to be handicapped by these factors? 
Yet if one reviews one’s experience with premature delivery, one must be struck by the fact 
that the overwhelming majority of them occur, whether spontaneously or by design, because 
of abnormalities of this character accompanying the gestation. 

The second factor is the frequently tedious, and therefore often traumatic character 
of premature labor and delivery. Some of the factors which make it so have been mentioned 
by Dr. Philpott. Because of them, our Staff at the University of Pennsylvania have become 
increasingly loath to resort to induction of premature labor when there is a legitimate in- 
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Case Reports 

('Asr: 1. ~ I’j. I’. Tin* patient, a Xeyro iViiiali*, trivivida i, para 0, whose last 
jiK'.iistriial jtofiod was Xov, “S.u I1I-J4. was a<!iiiittf(i to Cliarify Hospital oa .Ittly 
2:'), I!)-];'), with l]n^ chicr eoiajilainl ol‘ pain in the lowof adalonien. and vomitini.'. 
Wh(!ii she was lliia’c to I'ottr iiKintlis pn-unant. tli»‘ pationt io-nl an attaHc of 
scivore lower alaloininal pain associate*! with !ai?itin'r fr*tni v.lii*-li she l•(‘eovcrf•d 
.sjiontanconsly. 

d'ln* ])ali<*nt’s blood picssnve was 125 Ibn* alidrnneii v.'as the size of 
an (dfilit months’ prcyruiney, and fetal parts w('r*> fpiitc .siiperficial. 7’hc* 
id)doincn was itmrlnslly t*-nfiei‘. I•'<•tal In-art tinn-s w*-!*** MO in tin- left lower 
fpiadrant. Htcrilc vaginal c.xaminatioii was <hine. 'I'hc cervix was pn.slu-d for- 
ward, soft, lon^;, and patulous. .Membranes *ir feta! parts w*-re not felt throiidi 
the cervical os. A shotthh-r was fell posterior to the cervix. I'nnaly.sis was 
nofiJitivc. ] Ienio”:iobin was 10 e:r:inis. X-ray j-evcalcd cf'phalic presentation 
with l)a<!k to rit^ht. Xo iitt-rino sliafhtw was .seen. 

Prcfjperative *liji.trn*isis : abdominal prciinam-y. 

Lajtai-otomy was jierfornu-d *»ii duly 25. 1!M5. Tterns was found to he the 
size of a ten weeks’ tircynancy. with a 5 cm. fibroi*! extendiu'r to the left. A 
male infant was free in the abdominal cavity withotit a sac. A snndl amount 
of fluid was fouml in the abdominal cavity. Male baby w<;i''hcd -i-Yi pounds, 
and had a defornn.'d head and *-lubf*-et, lb- w;is in poor c-ondition after birth 
and died the sjune. day. 'I'hc cord was ti*;*! off close to tin? placi-nta .'ind the iih- 
dotmm was closed without drainatre. leavinir the jdacenta it) situ. 

Postoi)erative course wtis tifebrih* after the fiist day. an*l the piiticnt was 
dischiirgcd on the seventotuith day. at which time the placcnt.-il intiss had not 
rec-rossed in size. 

Patient. w!i.s retidmitte*! on l-Vb. 7. 1040. with the chief complaint of itain 
in the tihdomcn. She was afebrile durintr the slay in the liositital and was op- 
erated on Feb. P). lOdO, for leinoval of retsiined itlacmila. The ])laecnta was 
found to be attached t*) the cul-de-.'-ae. posterior surfa«'c of the ri^ht broad 
ligament, latei’al wall of the jiclvis, posterior j)elvic wall, rectosigmoid, and 
mesoaitpendix. In oi-dor to i-emove the. placenta it was nece.ssai'y to do a .sub- 
total hystcrcetomy. bilateral salpingo-obithorectomy. and afipendectomy. Tlie 
patient was discharged on Feb. 28, 1946, in good condition. 

Case 2. — Y. ]?. The ])atient. a 28-year-ohl Xegro female, whoso hast mcn- 
sti’ual period was Api-il 1, 1946, was admitted to Chai’ity lIosj>ital on Jan. S, 
1947, with a histoiy of i-ccui-ront abdominal ))ains every two to three minutc.s. 
nausea, and vomiting. On September 17 the ])atient had an ei)isode of bleeding. 
Since September, 1946, .she had been having pei-iodic attacks of ])ain i)i the lower 
abdomen more severe on the right side, ■which were relieved by vomiting aiid 
aggravated by any activity. The patient .said that she felt the i)aby move only 
on the right side. 

Blood pressure Avas 110/80. Heart and lungs were negative. Abdomen 
Avas enlarged to the size of a term pregnancy, vertex ])resentation, head floating. 
Fetal heart tones Avere be.st heard in the right loAvei’ quadi-ant, and their rate 
AAms 152. The patient Avas recorded as having hard pains every three minutc.s. 
Ui’inalysis Avas essential^ negative. Hemoglobin AA-as 9.5 grams. 

Diagnosis of breech presentation Avas made Avhich Avas confirmed by x-ray 
X-ray also shoAved a peculiar shaped occiput in loft flank. 

On Jan. 9, 1947, the cervix Avas found to be soft, long, and AA-ould barel.A 
admit one finger. Exploration of uterine cavity rcA'ealcd no membranes nor 
fetal parts. It Avas found to be about 10 cm. long. 



THE FATE OF THE LIVING VIABLE BABIES IN EXTBAUTEKINE 

PREGNANCIES 

j\Iax Sdter, ]\T.D., Jacksonville, Fla., and Celeste Wichser, 

New Orleans, La. 

(From the Departments of Obstetrics and Gynecology, Louisiana State University School of 

Medicine and Charity Hospital of Louisiana) 

T his papei- was written with the idea of determining, as nearly as possible, 
from the limited clinical material available at Charity Hospital of Louisiana, 
at New Orleans, and from a survey of the literature the fate of the viable babies 
delivered from extrauterine pregnancies. Only cases of twenty-eight or more 
weeks’ gestation with babies born living were selected. Forty-one additional 
cases of living, viable babies in abdominal pregnancies are presented graphically 
from the literature to supplement th'osc recorded by Sittner,® Heilman and 
Simon," and Mitra.'* Four new cases are presented from Charity Hospital, at 
New Orleans, in addition to those recently reported by Beacham and Beacham.^ 

Winckel" in discussing the deformities of extrauterine pregnancies stated 
that 75 per cent of all the deformed children included deformities of the head, 
half of them deformities of the lower extremity, and 40 iier cent deformities of 
the upper extremity. The more sheltered thorax, abdomen, and genitourinary 
system were deformed in only 3 or 4 per cent of the babies. Of 316 living, 
viable babies reviewed by Heilman and Simon- in 1935 from the world literature, 
including those previously reported by Sittner, a specific statement as to the 
development of the babies was made in only sixty-four cases. Of these, thirty, 
or 46.6 per cent, were found to be deformed. One hundred fifty, or 44.3 per 
cent, of the babies survived for eight days or more, and of these a specific state- 
ment as to the development was made in forty-one babies; fifteen, or 36.6 per 
cent, were found to be deformed. Stabler,® in 1938, reviewed 266 cases from 
the world literature. Of 266 living, viable babies delivered from abdominal 
pregnancies, 152, or 57.1 per cent, lived for eight da.ys or more. The fate of 
only one was undetermined. Twenty-eight, or 10.5 per cent, of these babies 
were recorded as being deformed. Lelling,® in reviewing 106 cases in 1938, 
found that development was mentioned in only 82 of the 106 babies. Of these, 
thirty-two, or 39 per cent, were recorded as defonned. Mitra, "* in reviewing the 
world literature on advanced extrauterine pregnancies in 1942, found that of 
179 extra-uterine pregnancies of more than five months’ gestation only 23.5 per 
cent delivered living, vialile babies. Of these, a specific statement as to the 
development was made in thirteen, ten of which were recorded as being de- 
formed. Beacham and Beacliam,^ in a report of twenty abdominal pregnancies 
from Charity Hospital, at New Orleans, found that only three, or 15 per cent, 
delivered living, viable babies. 

In our review of forty-one additional cases in the literature vre found that 
a specific statement as to the development was made in thirty-one babies. 
Twelve, or 38.7 per cent, of these babies Avere found to be deformed. Ten, or 
24.3 per cent, of the babies died before the eighth day. 

Pour ncAv cases of extrauterine pi’egnancies Avith liA'ing, viable babies are 
repoi'ted from Charity Hospital. 
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Patient had a laparotomy on Jan. 9, 1947, wtli preoperative diagnosis of 
abdominal pregnancy. When the alidomen was opened, the fetal sac was found 
in the alDdominal cavity. This was opened and a living, male infant weighing 
6 pounds was delivered by breech extraction. Tlie baby had a plastic deformity 
of the head and a right clubfoot, and contraction deformities of both arms. 
The placenta was attached to the bowel, the omentum, and the left cornual 
portion of the uterus. The placenta was removed with minimum amount of 
bleeding. The abdomen was closed without drainage. 

Postoperative course was essentially afebrile. Five-month check-up re- 
vealed that both mother and Ijaby were getting along Avell. 

Case 3. — E. McC. The patient, a 23-year-old Negro female, gravida i, 
para 0, whose whose last menstrual period was June 7, 1946, was admitted to 
Charity Hospital on ]\Iarch 23, 1947, with the chief complaint of pain in the 
abdomen for the past two days. 

The heart and the lungs were negative. The abdomen Avas that of a breech 
at term. Fetal heart tones were 140 and best heard in left upper quadrant. 
There Avas marked costovertehral tenderness. During her stay in the hospital, 
the patient developed enlargement of the abdomen Avith marked dyspnea. 

Vaginal examination disclosed the eeiwix undilated and uneffaeed. No mem- 
branes nor fetal parts AA’ere felt through the i^elvis. 

Temperature AA'as 101° F., pulse 130; blood pressure 130/72. Urine Avas 
essentially negative. Hemoglobin AA^as 11.8 grams. X-ray revealed one fetus 
outside of pelvis, Ijreech presentation. No uterine Avail could be made out. 

Preoperative diagnosis : Abdominal pregnancy at term. 

Patient had a laparotomy performed on March 25, 1947, at AAJiich time 
the placenta Avas found attached to the left cornual portion of the uterus. Some 
uterine muscle fibers extended up alongside of the fetal sac, but did not entirely 
coA’^er it. When the sac Avas opened, it AA^as found to be made up of three defi- 
nite layers ; the outside one AA^as rather fibrous in character. The sac Avas opened 
and an 8 pound 15 ounce apparently normal living male cliild Avas delivered, 
Avho died in a fcAv minutes. In order to remove the placenta, a left salpingo- 
ophorectomy and supracervical hysterectomy Avere necessary. The mother Avas 
discharged in good condition on the tenth postoperative day. 

Case 4. — D. T. The patient, a 29-year-old Negro female, gx’avida v, para iii, 
had not menstruated since her last pregnancy in 1946. She aa^s admitted to 
Charity Hospital on May 9, 1947, Avith a history of having had convulsions that 
morning and having had some sedation given her by her private physician. On 
admission she Avas semistuporous and complained of pain in the loAver abdomen. 
She had a productive cough and exjiectorated blood-tinged sputum. She had 
been dyspneic for some time. 

Temperature aa^s 99.4° F.; pulse 160; blood pressure 164/128. There was 
marked edema of legs and moderate edema of anterior abdominal Avail. The 
lungs had a fcAv rales at both bases. The heart Avas enlarged 3 cm. to the left 
midclaAdcular line. The abdomen Avas the size and contour of a term preg- 
nancy. No definite fetal heart tones Avere heard. 

At vaginal examination the ceiwix could not be felt because it Avas high 
and anterior. There Avas a firm mass about 10 cm. in diameter filling the cul- 
de-sae. 

The urine shoAved three plus albumin; hemoglobin 11.5 Gm.; Amnous pres- 
sure 115 millimeters of Avater. X-ray rcAmaled a fetus lying betAveen trans- 
verse and in a breech. An electrocardiogram was strongly suggestive of myo- 
cardial disease. Kline test was positive. 
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ANTEPARTUM HEMORRHAGE- 


R()bi;i!T a. Ki.Miuiorcii. .M.D., Pa.. an-i> Hfiori-; I). MJJ- 

N'oimdMv. Va. 

(Fiom llir Jhii'ttiti ')f (Ih.'.ti tiiif. i 'lUiiiii, J’l I'Ct- in 

T ill'] first sccliuii of this ])rcs**iit;ili(>ii is hasisi iijioii a survey of the- i-ascs of 
jo-cioaturc s(;i):iratioii of the iiornially iiit|)laiilf(l {>]aofii 1 a occtirrii!” in Iho 
PIiila<le!])iiia Lyiioj-in Hospital <luriim tlio tu-i-!vc-yoar i)frio(l from R )34 to 
1945 . ('asos jirosciitiiiy this coiuplioatioii prioi- to the I •,vojity-(‘i,'rliti! v.-rck of 
liro^iiaiioy have iieeii exeiiuhsl from thestialy. 

TiMii.r. 1. I.NTiiii:.V(’!: or ParMArrio; Si:rAi:.\T!o.\ or no. 

I‘hilai!rl|ilii;i Lyiii^ in I'.i.'I! ( in-’ln-ivi' ■, 

Total iniiiiln'r of (leiivrrii-- 
Xuit9i(;r of cases of ahniptio 
Incidence of atiniptio 


The wide variation in the reeorded incidence of ahrnptiun of (lie placenta 
can he accounted for by the strictness »»f the critei'ia which ont; e.sttihlishes for 
the inclusion of ca.ses. l-’or the ]>urpo.se of this study we have excluded all 
cases in v.-hieh there was no clinical evidence of sejiaration. An almost equal 
iiuinhcr was eliminated in which tile condition was recotmized only after de- 
livery of the ])lacenla by the discovery of small rctroplaeental clots, or minute 
organized areas of scpai-jited plaeentai tissue. Th(‘ grouji of 113 ease.s is com- 
posed, therefore, only of those jiresenting one or more of the following typical 
clinical manifestations of jilaeental sejiaration : continuous uterine pain, tense- 
ness and tenderness of the uterus, evidence of inti-auterine hemorrliage, or frank 
external bleeding. 


TAiii.r. 11. Erioi/KacAi. I'actoii.s ik Pr.K.MATcia; Sia'Ai-.ATic.v 


— ■" - " 

xr.A!i(i;i: 

1 I'Ki: 

■ ■ 

Toxemia of late pregiiancv 

.14 

4S 


Unknown 

.jO 

52 

■ 

I'otal 

n.-i 

100 



’ll a 
1 in 2."(! 


Hypertension and/or albuminuria Avere found in almost one-half of tlm 
entire group, and in many of those in which the etiologv* is recorded as unknoAim- 
rather tjqtical sjouptoms such as abnoi-mal gain in weight and edema, strongly 
suggested the presence of toxemia. A pre-existing hypertension in many others 
may have been masked by a fall in blood pressure incident to hemorrhage. A 
definite history of trauma Avas elicited in onPv one instance; in this patient the 
co-existence of toxemia A\ms a more likeh'- cause of the separation. 

*Reaa by invitation before the South Atlantic Association of Obstetricians and Gync- 
cologi.sts Februarj' S, 1947, at Savannah, Georgia. 
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A laparotomy was performed ou May 13, 1947, with preoperative diagnosis 
of abdominal pregnancy versus uterine fibromyomas with intrauterine preg- 
nancy. The fetal membranes were found free in the abdominal cavity. The 
membranes were opened and a grossly deformed living baby was found which 
died in thirty minutes. The placenta was attached to the uterus posteriorly 
between the broad ligaments, to the right iliac fossa, posterior abdominal struc- 
tures, and small bowel. The cord was cut short. The placenta was left intact 
and the abdomen was closed without drainage. 

On her sixteenth postoperative day the patient is in good condition but is 
still febrile. 

Conclusions 

Only about one-fourth of all the extrauterine pregnancies diagnosed after 
the fifth month of gestation will result in viable, living babies. About one- 
third of all these living, viable babies delivered from extrauterine pregnancies 
will have major or minor deformities including those which were incompatible 
with life. Approximately half of all the viable, living babies delivered from 
extrauterine pregnancies will survive eight da.ys or more. 

Summary 

All the available literature on extrauterine pregnancies resulting in vialDle, 
living babies is reviewed to determine their ultimate fate. 

Forty-one eases are tabulated from the literature to supplement those pre- 
viously summarized. 

Four new eases of extrauterine pregnancies with living, viable l)abies are 
reported from Charity Hospital of Louisiana, at New Orleans. 

The authors Avisli to acknowledge their appreciation to Drs. Adolpli Jacobs, B. W. Gold- 
man, and E. L. King for use of cases on their services. 
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KIMHItOrcH AXi) .lOXKH 


Af.’i, ! O', '< A 
MirK 


ol! Ihe uterus ejose tbe i)l(.‘e<lin<r sinuses of llie |)l:ieei)l:il sii<-. If, liie.refoie. the 
s(:i)iir;irH)n is of major def^ree and if liie patient e.'innot iie immediately and 
safely <1(;livor(Ml ]>y simple measures fr«»m lielow. u'e feel ihat^ e(‘sarean section 
is the treatment of elmice. In the nmre severe eases eesarean section is done in 
the inleresl of tin; molliei'. even llioU'/h the child is known to he dead. Heiore 
instilulint^ any ])roeedure for dtdivery, it is imperative that the patient he" 
treated foj- shock and that lost hlootl he arhspiately replaced liy Iransiusioii. A 
tine ])oint of j\idtrment is iM-tpiiia'd in «iet«-rminine: how htnc: to p(»st pone operative 
measures \vhih‘ awaitintr reaction from shock. .\'o arbitrary rules (-an he eiiunei- 
attid, as evtu'v (sise must be itniividnally (‘onsidered. 


T.Uii.t; vn. M.vir.rs.M, .Moiitamtv Ki:<>m Aiairsoio: 


Xamlii'r of I'iisc.i of ‘.Uiiniitio 

Xtanber of iii:Ui-ni;U iSo-.vllis from alinifitio 


N!'.U!i! i: 

I'l.'! ' 


t.s 


T.Ma.i; VIII. M.'.ti.'Sn.m. .Moi;t.m.!ty .\< {.-(iia*iNo 'so Mi.thoo or l o.i.ivr.KV ; 

Vaginal dolivory I Ui-aflt in ■! , oa'-e'. t-MCf 

(I'aiienl dioil of a'Mito Iicjiatitis) 


('(‘Hareaii ‘■'cctton 
Total maternal mortalilv 


1 i!e;ilti in tit’i raf-e' 

‘J deatli' it! 1!.'! 


}.r>Vr 

UK'/r 


liomovjtl of th(! uterus w;is deemed tidvisalile in but four ot liie 06 patients 
who were tre.ited by <'esiire;in section. We dtj not remove the uterus .s-mipp 
because of its dtirkenefl jijipciiriinee fi-om exlrtivtisation of blood, but only if n 
fails to eontrat'l followinu: its evaeutilion. There was no f.at.ality ineideiit lolln.s 
procedure. 

Following delivery. , attention must be ^ivcai to the likelihood ol postparimn 
hemorrhage. Wany oi' these uteri iail to renuun firmly eontr:ieted. and a rela- 
tively small amount, of bleeding will he poorly to1erale<l by the patient who na.s 
already sufi’ered a eonsidertihle loss of blood, k'irm packing oi the uterus anf 
vagina is urgently indicated, on the least provocation, as is also the intravenous 
administration of oxyfocics. 

Tmu.k IX. (Uioss I'lrr.M. Moinwi-vrY PioM .\mivcTio; 


Total miinlii'r of oasi-.s of !ihnij)tio 
Total iminbcr of fetal ileathp 

.Stillborn Itl 

Neonatal deaths 20 

(19 of the 39 dead habie.s weighed le.ss than •} ])Oiindsi 
C'orreeted fetal mortalilv 


113 

:'.9 


21 % 


Since fully one-fourth of the babies were dead in ntero at the time of ac- 
mi.ssion to the hospital, and sinee nineteen of the babies weighed le.ss than four 
pounds, the total uiicorrecled mortality rale of 35 per cent is better than lia 
been anticipated. Tliei-e is no doubt, however, that this could he suhstanlianj 
reduced by more prompt recognition of the significance of the .symptoms on t to 
part of both patient and phy.sician. u. 

The following are brief .summaries of the two fatal cti.ses of ahminio pn - 


centae. 

Cask 1. — A toxie patient had profuse bleeding and sign.s of ahruptio at 
the eighth month, about four hours after the onset of labor. .She was dehyei’e 
of a six-pound stillhom child by forceps. Free postpartum bleeding contm 
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Tablt3 III. Time op Occuruence op Abruptio 


CASES 1 PER CENT 

Before labor 


5(3 

During labor 

50 

44 

Total 

.113 

100 

Table IV. Bev 

ERiTY OP Cases op Abruptio 


IMilcl 

35 

lUoderate 

39 

Severe 

39 

Total 

113 


The mild cases were those oeeurriiig, almost without exception, during 
labor, manifested by somewhat more tlum usual bleeding, some increase in 
uterine tension, and, occasionally, evidences of slight or moderate fetal distress. 
In this group there were no maternal deaths. The severe cases were those in 
which there was evidence of a large concealed or external hemorrhage. 


Tabbe V, Method op Deeivery ix ABr.uPT’o; 10.I4-]94.5 


cases I PER CE.N’T 

Vaginal Dcliverv 


47 

42 

Forceps 

23 



Spontaneous 

19 



Podalio vcr.sion 

1 



Breech extraction 

4 



itbdoniinal Dcliverv 


GG 

5S 

Cesarean section 

G2 



Porro cesarean 

4 



Total number of eases 


113 

100 


The choice of treatment in cases of abruptio is dependent upon several 
factors, chief among which are the severity of the symptoms, the general con- 
dition of the patient, whether or not the patient is in labor, and, most imjjor- 
tant, the degree of cervical dilatation. In dealing with the milder degrees of 
separation occuri'ing in the course of labor, in wliich neither the mother nor 
the baby present evidence of distress, it is rarely necessary to interfere with the 
normal course of labor. This is evidenced by the fact that of the forty-seven 
])atients with mild or moderate degrees of separation who were delivered by 
forceps, breech extraction, or spontaneously, only one patient died; in this case 
acute hepatitis was primarily responsible for death. As seen in the folloAving 
table, three-fourths of the patients whose abruption occurred during laboj’ were 
delivered vaginally. 


Table VI. JiIethod op Deeivery According to Onset op Labor 



CASES 

1 PER CENT 

Abruptio during labor 

50 


Cesarean section 

12 

24 

Vaginal delivery 

38 

76 

Abruptio before labor 

C3 


(iesarean section 

54 

86 

Vaginal delivery 

9 

14 


On the other hand, the more urgent eases, because of extreme loss of blood 
and shock require that the uterus be emptied by the quickest method compatible 
with safety to the mother. Not until the uterus is empty can firm contraction 
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Mstch. rv4'- 


the hvcnly-oighlli wn(!k of in which llic dia;jrno.si.s wa.s dafinilcly estab- 

lished l)y feeliii" the ])laeenfa throutrh fh<* lanwiA. its visualization by x-ray 
studios, or by eonfirnrniy: its low attaelunciit. at I lie time of oeesarean scetion. 
By observance of these strict criteria, a lar''c number of cases of mild painless 
bleeding were eliminated, oven though it is quite lilody that a relatively low 
im])lantation of the ])la(!enta existed in tunny of these cases. 
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TAltt.r. XII. Tvita; or I't.Acr.r.TA J’uiwia 


M'.MiiD: 


l.ateriil 

2 r, 


Mtir^inal 



Cenlrul 

0(1 


Nol f-tatf'd 

M 


Total 

i>2 



As seen in the foregoing tabic the marginal type, in which the placenta 
covered only a ])ortion of the internal os, was mo.st frequently encountered. 
Next in order of frequency were lateral and centraL implantations. 


TAiii.n XITI. ^^^.T!foIl.s nr Dr.uvrcv j.v P/.Ari:NTA Pio'.via 



— 

CASI-S 

! CK.VT 

Vaginal dclivcrv 


17 

IP 

Forceps 

5 



Spontaneous 

0 



Version and extraction 




Broecli extraction 

o 



Braxton-IIiclss version 

1 



Cesare.an section 


75 

SI 


The choice of treatment in placenta jirevia is dejjendent upon the following 
factors: the severity of hemorrhage, the degree of .shock, the location of the 
placenta, the viability of the child, its presentation, and, mo.st important of all, 
the amount of cervical dilatation. 

If the bleeding occurs during labor, and the placenta is marginal or lateral, 
and the presentation is polar, rapture of the membranes will most often allow 
the presenting part to make sufficient pre.ssure on the separated placenta to 
control the bleeding. In .such instances we allow labor to proceed to spon- 
taneous delivery or to a low forceps application. If the cervix is completely 
dilated and if the baby is small, version and extraction may occasionally he the 
procedure of choice, except in the central trqre of implantation. Because of the 
potent danger of deep laceration of the cendx extending into the placental site, 
we feel that the manual dilatation of the cervix is strictly contraindicated. 

Braxton-Hicks version, ivhile occa.sionally a lifesaving measure for the 
mother under emergency conditions, is, we believe, Irest resetwed for those 
of marginal and lateral placenta previa in which the child is dead or not viable. 

By follorving these principles, we were able to deliver seA’^enteen of our 
patients by the vaginal route, with no maternal mortality. 
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despite packing of the uterus and vagina. A total of 2,250 c.c. of whole blood 
and infusions of glucose were given. The patient died six days after delivery, 
of acute hepatitis as proved at necropsy. This death was considered in staff 
conference as noniDreventahle. 

Case 2. — An 18-year-old Negro patient, whose early prenatal course was 
eventful, was admitted in mild pre-eclampsia at full term. The fetal heart 
sounds could not be heard. Her cervix was not dilated and her pains were ir- 
regular until one hour after admission. At that time her membranes rupturea 
spontaneously; she had a moderate amount of external bleeding. One hour 
later she had definite evidence of concealed hemorrhage and cesarean section 
was elected. In the hour and a half elapsing before operation, her blood pressure 
fell from 140/90 to 80/50. Because of this, an infusion of plasma was started 
simultaneously with the operation. A stillborn child and the completely sepa- 
I'ated placenta, along with 2,000 c.c. of blood were evacuated from the uterus. 
The uterus was packed and roiitine closure was lierformed. A transfusion of 
500 c.c. of whole blood was given, but the patient failed to react and died one 
hour after completion of the operation. This death was reviewed in staff con- 
ference and was considered to have been preventable in that shock was not ade- 
quately treated before operation and that replacement of blood loss was in- 
sufficient. 

Summary 

Review of this series of cases of premature separation of the placenta will, 
we believe, establish the following principles concerning this complication: 

1. Since toxemia of pregnancy is thought to be a potent etiological factor 
in approximately one-half of such cases, good prenatal care offers much in the 
way of prevention of abruptio. 

2. No patient ■with hypertension should be alloAved to be far from expert 
obstetric care. 

3. Early recognition by both patient and physician, of the significance of 
antepartum hemorrhage is imperative. 

4. In a decision to delay interruption of pregnancy in toxemia patients un- 
til the time of greater viability of the child, consideration must be given to 
the possibility of premature separation. 

5. If the case be one of mild degree, the conduct of labor may be unaltered 
except for increased vigilance on the part of the attendant. 

6. In the more severe cases the best interests of both mother and baby 
are served by as prompt evacuation of the uterus as is compatible with safety. 

7. Llanual dilatation of the cervix and other traumatic procedures for de- 
livery have no place in the elective treatment of abruptio. 

8. Treatment for shock and replacement of blood before instituting meas- 
ures for delivery will greatly decrease the operative risk. 

9. Prompt replacement of blood following delivery decreases not only the 
immediate danger, but also lessens the incidence of puerperal infection. 

Placenta Previa 

The second section of this presentation consists of a study of our experience 
with cases of placenta previa at the Philadelphia Lying-in Hospital from 1934 
to 1945. We have included in this survey only those cases occurring beyond 
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Our cxjuTicucc luis iMisiillcd in onr ndojilinn of {M-ilaiii jiriticiplo.s in tin; 
jnana'>:(!nionf of ])la('(Mila )ir(‘,via. 

1. Accural <; diairnosis of the (‘anst; of Itlccdintr is f-s^^njilia!. A cauliously 
pcrfoi’ined vafrinal exaiiiination may reveal rhat the l)Iet>irmtr is diif; to a cervical 
polyj), an erosion, or, rarely, a ef-rvie;i! f-areinoma, rather lliati to a jdacr-nla 
pi’ovia. Examination, lio\v(.*v(>r. entails the danger of sudden profuse bhrcdiii" 
as Avell as the risk of infection. It is <uir invariahhr ride that no patient siis- 
l)cctcd of placenta ])revia he examined until the operating riami is ready for both 
vaf^inal iind abdominal delivery. 

X-ray studies by the “soft tissue'’ leebnifuie have in the past few years 
been a valuabb.' aid in btcali/.ation of the jdaeenta. iJy this method tlic nor- 
mally situated placenta is well visualized in Jiraetiejilly all eases; the low-lying 
placenta is bidden by the pelvic bones. Eluding the placenta high in the uterus 
is dennite evidence against placentn previa; failure to visualize it indicates 
that the ])lacenta is jirobably. but not ni'cessaiily. located in the lowf;r uterine 
segment. The technipue is. therefore, depemlable onl.v iti ruling out. rather 
than iKj.sitively diagnosing, placenta previa. This method of study is aiiplicahle 
obviously oidy to those jiatients whose lileediug has almost or entirely coa.se(l. 
Our experience with the cyslogram teclmiipu; of Ede and IJrner has led us to 
doubt its clinical value. 

2. Treatment of shock and rejdacement of blood by transfusion.s of whole 
blood or plasma are essential before instituting jirocedures for delivery. In- 
deed, the patient should not be examined until she has reacted, bccau.se ol the 
danger of jidditional hemoi-rhage from digital dislodgement of the jdaeenta. 

3. Expectant treatment of jiatienis with placenta previa in the hope of 
bringing the child to greater viabilit.v is never .iustified unless the patient re- 
mains in the ho.spilal throughout the remainder of jiregnanc.v. 

4. The method of delivery is almo.st wholl.v dependent on the status of the 
cervix. Because of the dangei* of profuse hemorrhage from the vessels of the 
placental site and the added ri.sk of infect ion. manual dilatation of the cervix 
and forcible vaginal delivery have no place in the li’catment of this condition. 
If the cervix is dilated and the ])lacenla ju’cvia is only partial or marginal, rup- 
ture of the membranes will allow the juvsenting jiart to make pressure on the 
placenta sufficient to stop the hemorrhage. Under similar conditions version 
and extraction are indicated only if the cervix is comphiiJij dilated. Braxton- 
Hicks version, we feel, should be utilized only in those eases in which the baby 
is dead or nonviable and in which the cervix is partially dilated. Wliile it is 
undoubtedly a valuable mean.s of saving maternal life under emergency con- 
ditions, it entails almost certain sacrifice of the child. 

The hydrostatic bag po.ssibly has its place in the treatment of cex’tain eases 
of marginal and lateral placenta previa but several in.stances of continuing 
intrauterine hemorrhage following its insertion have re.sulted in our abandon- 
ment of this procedure; 

In all cases in which the cervix is not dilated, in all cases of central pla- 
centa previa regardless of the cervical dilatation, and in those of malpresentation 
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111 seventy-five of our cases, cesarean section was performed. If tlie bleed- 
ing is profuse and the cervix is closed, we feel that the interests of both mother 
and child are best served liy this procedure. Regardless of the amount of 
cervical dilatation cesarean section is done in practically every case of central 
placenta previa and in most instances of malpresentation. 

Table XIV. Maternal MoivrALiTV From Placenta Previa; 1934-1945 

Number of cases of placenta previa 92 

Number of maternal deaths from placenta previa 2 (2.2%) 


TiABLE XV. Maternal jMortalitv According to Method of Delivery; 1934-1945 

(PiiACENTA Previa) 


PER CENT 
OF mortality 


Vaginal delivery 

0 deaths in 

17 

cases 

0.0 

Cesarean section 

2 deaths in 

75 

cases 

2.7 

Total maternal mortality 

2 deaths in 

92 

eases 

2.2 


As seen in the above table, there ivere no deaths among the seventeen pa- 
tients in whom the amount of cervical dilatation and other favorable factors 
permitted vaginal delivery. Unfortunately, a relativelj’- small numlier were 
found amenable to such simple measures. 

Following are the summaries of the two fatal cases of placenta previa : 

Case 1. — Cesarean section was done for central placenta previa under gas, 
oxygen, ether anesthesia. Bleeding was not profuse. The patient was obese 
(232 pounds), and was not in shock. She died of bronchopneumonia on the 
fifth postoperative day. The baby lived. This death was considered nonpfe- 
ventable in our staff conference. 

Case 2. — The patient, with history of slight painless bleeding for six weeks, 
had a medical induction of labor, including three minims of pitocin. She im- 
mediately began to bleed steadilj^ but not profusely. Cesarean section was done 
because of marginal placenta previa with only two fingers dilatation of the 
cervix. Profuse hemorrhage occurred during anesthesia. The baby lived. 
The mother failed to react to infusion during, and transfusion after operation. 
She died of shock and hemorrhage one and one-half hours later. This case was 
considered preventable in our staff conference in that shock was not adequately 
treated, a sufficient amount of blood was not given, and pitocin was used in the 
induction of labor. 


Table XVI. Gross Fetal Mortality According to Method of Delivery 

(Placenta Previa) 


PER cent 

OF MORTALITY 

Vaginal delivery 

9 deaths in 17 cases 

53 

Cesarean section 

15 deaths in 75 cases 

20 

Total fetal mortality 

■24 deaths in 92 cases 

26 

(Nine of the 24 dead babies wei 

glied under 4 pounds) 


Corrected fetal mortality 


18.5 


Intrauterine asphjTda was presumably responsible for eleven fetal deaths 
and was, no doubt, a contributory cause in all of them. Prematurity was the 
next most frequent factor, as nine of the tAventy-four babies AA'ho died weighed 
less than 4 pounds. 




THE ELECTIVE USE OF laELLAND FORCEPS IN MANAGEMENT OF 
OCCIPITOPOSTERIOR AND OCCIPITOTRANSVERSE POSITIONS 


IvKi: M. IM.l)., F.A.(J.S., Ai.iurQurnQUK, X. Mkx. 

(From Dir Drparhnt tit of Oh.\ti Iricf; /iH'/ f!inirro!o/i;i of Dir Lovrltu-r (’luxir) 


M ANACEMI'jNT of l;il)or in occii)ilo])ost(,*nor and Irons vor.se positions of tlie 
fetal lioad lias been in a sfatie sla^c for many deeados. The utmost of 
conservatism still ])revails in the teaeliinfi and in the literature dealing with this 
subject. AVhetber tlie writer favors mamial rotation to an anterior position 
with subsequent delivery with eonvcjitional forceps as advocated by Danfortld"; 
rotation of the bead by “hey in lock” multij)lo aj)plieation of forcejvs; or some 
modifioation of the Scanzoni mamnivor (Danfort IF) ; or the use of Barton forceps 
(Landman and Taylor^) ; or the Kielland foreej>s (Kushner and Waln-singcr') ; 
all agree that before any attemi)t to terminate labor full dilatation of the cervix 
with .strong laboi' pains .should have occurred for two boui's or more, or that 
there shall be obvious signs of either fetal or maternal distre.ss or both. 

In this presentation I offer a critical analysis of 2,G0l consecutive deliveries 
of private patients in which Kielland forcep.s were u.scd in 547 in.stanccs of 
oceipitoposterior and transvci-se ])osition.s. In the great majority of these 54/ 
instances the foi’cei).s were used as an elective procedure to rotate and deliver 
the fetal head as soon as, or .shortly after, full dilatation was obtained. 


Oceipitoposterior and transver.se positions of the fetal head occur fre- 
quently, according to Bacon,*' 30 per cent of all vertex pre.sentations; Dan- 
fortb,'"- 26 per cent; and Calkins,-* 48.3 per cent. Spontaneous rotation to an 
anterior position does occur frequently depending on a number of factors, the 
size of the fetal head and the size of the pelvi.s, the length of time allowed foi 
molding of the bead, the .strength of the forces of labor and the internal contour 
of the nelvic passage. iMuch light has been shed on this last factor by the work 
of Caldwell and IMoloy*’’ and Caldwell, Moloy, and D ’Esopo‘-“ in describing by 
means of extensive x-ray studies the type of pelvis in whicli posterior and trans- 
ver.se positions are likely to persist. 


Kielland Forceps 

American medical literature is not replete with ailieles pertaining 
use of Kielland forceps. Although Kielland presented his forceps and dcseribea 
in detail bis method of using the instruments in 1915, it was not until 1924 that 
GreenbilP*’ made a thorough stiidy of collected reports from European lif^raturt- 
Since then sporadic articles have appeared in American medical journals. 
Most of these articles are brief accounts of the use of Kielland forceps in a 
small series of cases. Ku.shner and AVahrsinger''’ and Langraan and Tayloi 
presented excellent statistical studies of significantly large series of ca.scs. 

Lengthy descriptions of the forceps themselves and the method of their use 
are not necessary. There are, however, a few points that will bear emphasis. 
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of tile fetus, cesarean section is the safest, and therefore the most conservative 
form of treatment. 

5. The use of an oxytocic intravenously immediately on completion of the 
second stage of labor, and firm packing of the uterus and the vagina after ex- 
pulsion or removal of the placenta will considerably lessen the danger of post- 
partum hemorrhage. In most instances packing the uterus after cesarean sec- 
tion for placenta previa is adviasble. 

6. Blood transfusions are indicated following delivery to comliat anemia 
and to improve the patient’s resistance to infection. 

Summary 

1. A series of 113 cases of premature separation of the placenta is reported, 
with a maternal mortality rate of 1.8 per cent. 

2. A series of 92 eases of placenta previa is reported, with a maternal 
mortality rate of 2.2 per cent. 

3. klethods of management of these two complications are discussed. 


807 Spruce Street 
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of tlu‘, foroops. 'I'oo oorly c.loviition of th(> li'.uuilos oaosos dclloxioti of the lieaO 
with tbo result tluil too (ircat force is tuccssaiy to hriii^ about dclivciT and 
tlu; more uufavoral)le diameter f»f tbc b(.a<l as it is forced thron”b tbc birth 
canal may result in severe lat'crat ions of tbe outlet. 

Material 

'’J'be material for tins aua.lys’s eoiisisls of 2.5Ss eoiiseeutive i)rivate patients 
delivered at tst. dosejib’s llosijitrd and at the Soul invest ern Presbyterian Hos- 
l)ital, Neiiber of tbese bospitals b;:s an intern oi’ resident staff. Labois and 
deliveries wen; eondn<‘t(nl by myself with tbe assistam-e f>f a very efficient 
mirsinp: staff. In ordei- to have tlie jesnlts nnifoi'ui ami m)t snlijeet to jiersonal 
variation, tbe work of my rssoeiates is not iii'dudrd in tins ic-port. With neecs- 
sary variations to suit imlividnal eases, .n <le'‘nile roniine as le^ards nutrition, 
oliminalion, observation and nusliealion was carried out in all east-s. All labors 
were conduct eri by vaginal (examinations jncredeil in eaeb instance, by a vaginal 
instillation of 15 e.e. of a 5 ])(*r cent a(pn‘ons solution of Merenrordnoino. In 
tins scriees 2,588 molbers were dc-diveurd of ‘i.tJOl babi('s, twins having oeeiirrcd 
twenty-six times. Table I shows tlu; distribution of tluse, easces by pic.sentation 
of tbc fetus. 


T.Ma.r. 1 


IT.rSKXTINO r.\KT j 

N'CMIli;!’. 

: rrr. ck.vt 

Vertex 

2, tan 

ao.07 

Rreec.li 


.t.oo 

Slioiilder 

7 

.20 

Fdee 

«> 

.07 

'• Total 

2.00] 

100.00 

Table II breaks down 

Ibcsc fitrurc-s still 

furl her to .show tbe method of 

delivery. 




Taui.i: n 


typk of i)i:r,ivia:Y \ 

NCMBKIl 1 

i-n: CENT 

Breech 


3.G0 

Version and extraction 

20 

i.on 

Ce.surean section 

7S 

2.pn 

Decapitation 

1 

.038 

Craniotomy (hydroceplialus) 

1 

.038 

Occipitoanterior (spontaneous or outlet forcep.s) 

1,S0S 

09.51 

Oecipitopo.sterior (Hcanzoni or hey in lock) 

7 

.20 

Occipitoposterior (manual rotation) 

0 

.340 

Occipitoposterior (delivered as .such) 

31 

1.19 

Occipitoposterior (Kiclland forceps rotation) 

547 

21.03 

Total 

2,Cf)l 

100.00 


These 547 eases in which Kiclland forceps were used for rotation and dcln- 
ery of fetuses presenting in oecipitopo.sterior position were comprised of t^o 
groups of patients. Thirty-six of these patients were referred to me for delivci.^ 


after attempts at delivery, including attempts at forceps dcliveiw, version 


and 


full doses of pituitrin, bad failed. Some of these women bad traveled 
tanees, one came over 200 miles. These women all presented the mj p^e 

ings referred to as the customaiy indications for operative intervention, t « 
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With two exceptions, the instruments should always be applied in the original 
Kielland manner. ‘This consists in first introducing the anterior blade well into 
the uterine cavity, and then rotating it into apposition with the fetal head. 
This rotation should cause the tip of the blade to describe an are in a "clock- 
wise” direction when the occiput is directed to the right side of the mother’s 
pelvis, and "counter clockwise” when left oceipitoposterior or transvei’se posi- 
tion of the head is present. In actual use two fingers of the left hand are 
inserted into the vagina and between the cervix and the fetal head. The head 
should not be disengaged or disturbed in any manner. The tip of the anterior 
blade, pointing upAvard, is then inserted betAveen the fingers in the vagina and 
the cervix. Frequently as the blade passes into the uterine cavity there is 
encountered a definite resistance. If the examining fingers are thrust upAvard 
this resistance is found to l3e due to a constriction of the uterine muscle at the 
level of the junction of the cervix Avith the uterine musculature. Johnson^® has 
described this condition and calls it "temporary or functional contraction ring.” 
If delivery is too long delayed, this "functional” contraction ring maj^ become 
the pathologic contraction ring. When this resistance is encountered the handle 
of the forceps is elevated and the tip of the blade passes readily into the uterine 
caAdty, AA'here it can be rotated and applied to the fetal head. The posterior 
blade is then inserted and articulated Avith the anterior blade. 

The tAvo exceptions to this method of insertion of the blade are: first, 
Avhen a true contraction ring is present it is dangerous to attempt tlie insertion 
of the blades by the rotation method and in this case the "Avandering” manner 
of insertion is advisable ; second, Avhen the head is Ioav in the pelvis and the 
occiput is directly posterior the Ifiades are applied to the sides of the fetal head 
exactly as Avith classical forceps, keeping the markers on the handles directed 
toAAmrd the occiput. The head may then be rotated Avithout difficulty and 
delivered AAdtli a single application of the forceps. 

Rotation of the head may be accomplished by one of three procedures : 

1. Rotation' ivitliont traction. If the head is lying in the plane of greatest 
pelvic diameter, gentle rotation of the handles in a straight line and not Avith 
a sAveeping movement, Avill usually suffice to bring the occiput to an anteiior 
position. 

2. Rotation ivith traction. If the method described above docs not readily 
produce rotation, traction Avith rotation simultaneously applied Avill produce 
rotation accompanied by descent of the head. 

3. Disengagement of the head xoith rotation above the pelvic brim. This 
Avould appear to be a dangerous and radical procedure. HoAVCAmr, the ceplialie 
curve of Kielland forceps fits the fetal head so accurately that thrusting the 
head up and out of the pelvis does disengage the head from the forceps. The 
head is readily rotated to an obliquety anterior position and ti’aetion AAuth the 
resulting descent of the head and further rotation brings the head to the desired 
anterior position and delivery is effected. 

It is, of course, understood that there is no cephalopelvic disproportion 
existing that precludes the possibility of delivery through the Amgina. Traction 
for deliArery should be applied in the direction naturally taken by the handle.^ 
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eml by Kicllaiul forta'ps ihan i» Ihe nfbtn* irmuj) v/as' lacaralion involviii" the 
vectwm, five case.s in llic Kiolbuui forceps frroiip, atul two eases in the niothei-s 
delivered by other means. In <)nly one instanee did the laeerniion inebide the 
spinneter mnsele, tlie otliers were Jneerations into the lumen of the bowel above 
the mnsele. All were treated by irnme<liale repair and all healed with- 

out. eomplieation. The one eomplete tear followed use of conventional forceijs. 
On discharge from the liospifal, and at the postitartnm examination, her sphinc- 
ter eonlrol was cood. 

From the above analysis it is evident that, as far as the mother is conccnicd, 
there is no appreeinble differenee in the outeome of delivery a.s the result of the 
elective use of Kielland foreep.s as compared with the other methods of dcliveiy. 

Fetal End Results 

The object of all ol)Stc!tric care is to eompbde the eyele of prejAnaney, par- 
turition, and pnerperinm Avitb a well mother and a well baby. Table IF 
analyzes the results from the .standpoint of fetal survival. 


T.mu: IV 


Total births other than by Kiellanrl forcf'i).« 
Stillbirths under ],:"00 Gni. 

11.05? 

' 10 

O.-tSSc 

Stillbirths over l.HOO Gni. 

.05 

1.0 Oi 

Neonatal death.s under l.fiOO Cm. 

on 

l.OT-Tc 

Neonatal deaths over 1,500 Gm. 

15 

O.IS'Tc 

Total births by Kielland forceps 

517 

. 

Stillbirths over 1,.500 Gm, 

5 

0.9 re 

Neonatal deaths over 1,500 Gm, 

S 

i.icrc 


Among the babies delivered by Kielland forceps there were no fetuses 
under 1,500 Gm. in wcigld. Of the five stillborn fetu.scs, four were badlv 
macerated at birth. Of the eight neonatal deaths among the fetuses dclivcreu 
by Kielland forceps, autopsy demonstrated three cases of anatomical condi- 
tions incompatible with life: pulmonary atelectasis one, congenital cystic 
Iddncy one, hydrocephalus and spina bifida one. Excluding these three 
of congenital deformity, the corrected neonatal mortality is 0.90 per cent. Of 
the five remaining neonatal deatlis only one autopsy was obtained, and that 
showed the cause of death to be intracranial licniorrbage. and the same cause 
was ascribed to the other four deaths. These deaths occurred in the group of 
cases that would be usually elas.sificd as “indicated” Kielland forceps deliv- 
eries. In the group of fetuses delivered by the “elective” use of Kiellana 
forceps such fetal complications as marked'moldiug of the fetal head, caput 
suceedaneum and cephalhematoma were almost entirely absent. 

There were only six instances in which delivery could not he etiected by 
Kielland forceps. In these six cases the forceps w'ere successfully applied ana 
rotation was aceompli.shed, but traction did not result in descent of the head 
and the forceps were removed. Cesarean section was performed tudee witn 
good results to mother and baby, ver.sion was done four times, with good 
result in three. In the fourth ease, not considered as safe to perform a sec- 
tion, the version delivery resulted in fetal injury which developed into h}’- 
drocephalus of traumatic origin and the child died at the age of 2 years. 

Discussion 

It is noAV a matter of general agreement that, as far as the mother is con- 
cerned, the skillful tfse of forceps under suitable conditions to effect delivei7> 
does not affect the outeome so far as life and health are concerned. From t c 
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patients had all been in labor for hours without progress, the mothers were in a 
state o£ near exhaustion, the fetal heads were all extremely molded, and the 
fetuses were all in. evident distress if not already dead. This group contributed 
largely to the number of morbid mothers and to stillborn infants and to neonatal 
deaths. 

The remaining 511 cases consisted of motliers Avho were under my care from 
early in pregnancy through labor. In this group of patients I did not set any 
arbitrary time limit before which operative assistance'^ was contraindicated, 
such as two or moi’e hours of hard second stage labor, nor did I wait for signs of 
maternal or fetal distress or both. When the cervix was fully dilated and the 
head deeply engaged in the pelvis, the patient was taken to the delivery room 
and prepared for delivery. Under anesthesia the Kielland forceps were applied 
in the original manner and the head rotated and delivery effected. I do not 
consider it to be necessary or advisable to remove the Kielland forceps and apply 
conventional instruments for the actual delivery. 

Maternal End Results 

Such a radical departure from the conventional indications for any pro- 
cedure to assist rotation and delivery of the fetus presenting in occipitopos- 
terior or oeeipitotransverse positions must be justified by the results obtained. 
The results are presented in Table III, showing the effect of the procedure 
from the maternal standpoint. The standard of morbidity used in this series 
is that established by the American College of Surgeons. There were no deaths 
from infection in the entire series. Of the patients delivered by Kielland for- 
ceps who had a febrile puerperium, seven were among those patients who were 
brought to the hospital after long labor and attempts at delivery made at home 
under anythiiig but proper conditions. All seven had intrapartum infection 
before arrival at the hospital. 

Table III 


Total mothers delivered 

Total morbidity 

2,588 

95 

3.67% 

Motliers delivered other than by Kielland forceps 
Morbidity 

2,041 

76 

3.72% 

Mothers delivered by Kielland forceps 

547 


Morbidity 

19 

3.47% 


Actual causes of morbidity of tlie entire group were as follows: acute pyelo- 
cystitis, thirteen; acute respiratory tract infection, five; active pulmonary tuber- 
culosis, two. All the remaining febrile reactions were considered to be puerperal 
in origin. There were three cases of thrombophlebitis in the entire series. No 
prophylactic administration of sulfonamides or penicillin luas used. These 
drugs were administered on indication only and the sulfonamides were used in 
exactly fifty instances, and penicillin in only six cases. Total maternity mor- 
tality in the 2,588 mothers was six. In the series of 547 mothers delivered by 
Kielland forceps there were two deaths, neither death could be attributed to the 
method of delivery. One death occurred in the case of an eclamptic woman who 
was brought to the hospital comatose and moribund, and the other death was 
due to a pulmonary embolus. i 

Other maternal complications in this series were postpartum hemorrhage 
and lacerations or extensions of episiotomy incisions involving the rectum. Post- 
partum hemorrhage occurred in the group of 547 women delivered by Kielland 
forceps in six cases, or 1.09 per cent, and among the 2,041 women delivered by 
other means the occurrence of hemorrhage Avas twenty-two, or 1.07 per cent. Tlie 
only complication that occurred with greater frequency in those mothers dcliv- 

*The terms “operative interference’’ and “operative inter\'ention’’ should be deleted from 
obstetric terminology and the term “operative assistance” substituted. 
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2. j\laUn’nnl morbidity and matcnnd (mmplicalions were noi inereascd by 
tlie ])roecdureof early apj^Hearum of Kiellaml fort:aj)K. 

3. 3’wo mnlernai deaths oeeurred in this series of oi7 deliveries, neither 
of which could be altributed to the method e}nf)loyed in delivery. 

4. The total fetal loss was thirtetm— net lo.ss ten. 

5. 'j’liG best, results from the fetal standpoint were in those iitstanees in 
which Kiolland forcoj).s were ajijilied early in the .second staue of labor, 

6. 'Phc early apiilieation of Kielland foreeits is aecompli.shed v/ith less difii- 
eulty and with much le.ss occurrence of damam; to eilh(U' mother or baby than 
the ai)pliea1ion lat<! in the second sta'ic of labor. 

7. Kiolland forceps arc ideal for deaiin',f with oecipito{>osterior and fran.s- 
ver.se positions. 

8. The nsc of Kielland for<!eps under suitable eonditions as ati elective pro- 
cedtu'c is recommended in flcalinc with those cases. 

My anjiroc-iutioii in n'lctcrcii (n Hihlcr Williritiiaiia, .Miaiicai I.ilirariaii <if St. Jo.^C'pti 5 
and to Mia? Lillitni lU’iiniti{t.«oii. ^Icdicai I.iiir.ariaa of tlic Srmtli‘.vc.“t<'ni Pre^ty- 
lorian lIoHjiituI, for ttieir ussiatniii’c in innkina: llicwi- rt'i'ord^ nvailnldc for .«tiidy. 
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maternal viewpoint, the end result of the use of forceps is that labor is short- 
ened. In spite of a great variety of procedures aimed at decreasing the pain 
of childbirth, ranging from mental suggestion to continnons candal anesthesia ; 
in spite of a great variety of analgesic drugs, the fact remains that the one posi- 
tive thing we can do to lessen the pain and shorten the period of suffering is to 
give the parturient Avoman the benefit of operative assistance in delivery. Is 
this worth while? The late Dr. Joseph B. DeLee thought it was Avhen he ad- 
vocated the routine use of forceps in the procedure for which he coined the name 
Prophylactic Forceps. 

In the case of oecipitoposterior positions, it is well recognized that the first 
stage of lal)or is prolonged. Not only is the first stage prolonged, but the par- 
ticular character of the pains is more severe than in occipitoanterior positions. 
This is probably due to the fact that in most oecipitoposterior positions, the 
eei'vix lies far posterior in the hollow of the sacnim and the uneven pressure 
on the ceiwix is peculiarly painful. I have shomi in this series of eases in 
which Kielland forceps Avere used early in the second stage, that the procedure 
is deAmid of danger to the mother. Kushner and Wahrsinger® state, “There 
Avere six eases of mitral stenosis, Avhei*e the second stage Avas entirely elimi- 
nated. Forceps (Kielland) Avere applied Avhen full dilatation was attained.” 
If, as I have demonstrated in my study of 547 cases of the use of Kiellaiid 
forceps, and as the Avriters quoted above admit, the early application of Kiel- 
land forceps in oecipitoposterior and transverse positions is safe for the 
mother, and results in shortening her labor and relief of pain, it is therefore 
a Avorth-AA'hile procedure. 

From the standpoint of the fetus AA-hich has had the misfortune to present 
itself in an oecipitoposterior position, the matter of early versus late application 
of Kielland forceps AAuth rotation and deliAmiy is a matter of vital importance. 
Langman and Taylor^ report 134 instances of their use of Kielland forceps Avith 
fetal and neonatal loss of tAventy-one. Kushner and Wahrsinger® report 200 
cases with a fetal and neonatal loss of foui’teen. In my series of 547 deliveries 
Avith Kielland forceps, the fetal and neonatal loss Avas thirteen. It is not my 
purpose to compare my skill in the art of Kielland forceps application Avith these 
other Avriters. It is my intention to point out that the essential difference in 
results is directly due to early deliver^'' before damage has been done to the 
fetus as the direct result of the forces of labor. In none of my cases Avas an 
arbitrary “Avatching and Availing” time required. In the great majority of my 
OAvn cases, forceps Avere applied shortly after full dilatation Avas attained. The 
disastrous results to the fetus in my series Avere due to dela 5 ^ It is my firm 
conviction that had delivery been effected earlier in labor in all instances, the 
fetal loss would liaAm approached zero. 

Summary and Conclusions 

1. A critical study of 547 deliAmries Avith Kielland forceps out of a total 
of 2,601 consecuthm deliAmries is presented. 
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Use oi' luure tlum tuu- sulfonamide is fomul in Leht ’s''* studies of inldbition of 
drug precipilalion in the urinary traet by sulfonamide mixtures. It was pos- 
sible to obtain such a mixture of sulfa derivatives v.hose optimal pKa’s and 
])arallcl pll's would fall within the jnaximai atid miniiiial pH ranpe encountered 
during the course of hcalitig of cervi(;ovaginal ojjerativc le.sion.s. 1’liis liyimthe.sis 
wa.s subjected to a carefully controlh-d laboratory study prior to initiation of 
the present clinical study. 

The enhanceimmt of sidfonamide activity by urea and related comjjoimds 
has been demonstrated by scv(tral inv«“stigalor;s, This action dci)ends on the 
facts that (a) bacteria, esjiecially Hram-negative oruani.sms, arc killed or in- 
hibited by urethane and enrbamales tinunsclvcs; (b) nret banes and their deri'vfi- 
tives have a compel itive action on para-aminobenzoic acid wliieii is inlnhitory 
to sulfonamides. 


Tile pi'oblem of ajpilieation of these ilruL's to the surgical area was con- 
sidered. In view of the wide but convoluted ojiil helium of the vaginal rugae 
to be covered, as well as tiie irregular luvviees and inicu'.stiees occasioned by 
operative iiroeedure, it was nece.ssary to .stdect a base vdiieh v.'ould adhere to 
the mucosal surfaces as well as lie water-dispersihlc and al)sor})tive in nature.*’ 
The dosages of sulfa derivatives v.-as ilelcrmincd upon a molecular equivalent 
basis that no more than 10 per (;ent of the formula were sulfa crystals iiy weight. 
This jiereenlage of the actual jtrinciplcs was distributed as follow.s: 11.42 per 
cent sulfathiaxole, 2.80 per cent acetyl-sulfanilamide. 3.70 inu- cent boiuoyl- 
sulfanilamide and 1 per cent urea iieroxide.’’ Animal studios revealed non- 
toxicity and no untoward side effects. Absorjition rates through intact and di:;- 
rupted mucosal surfaces were perfoi-ined. Kabbits weighing ajiproxiinately 
4.0 kg. were u.scd in the study. I'liroe grams of cream were ajiiilied over a 
shaved area upon the dor.snm. Hourly blood levels were determined. The 
peak of absor])tion, at the fourth hour, was 2.50 mg. ])ej- cent in the median 
instance. The value never exceeded -1.0 mg. ])er cent in any case. Absorption 
of the topically applied multiple sulfa cream was rapid, reaching a peak 'vHthin 
four liours and disappearing almost entirely from the blood within twenty-four 
hours. The blood concentration of liie total sulfonamides was below usual sul- 
fonamide values, rising to less than 3 mg, per 100 c.c. of whole blood at any 
time. 

Blood levels in rabbits were determined similarly after vaginal application 
of 3.0 Gm. of cream. The peak blood level, at five houi’S, was found to be 1.S7 
mg. per cent or 0.35 per cent per kg. body weight. The first 25 humans in 
this series whose blood sulfa concentrations were detennined yielded only 
traces, several determinations rising between 0.2 to 0.4 mg. per cent. It was 
obvious, therefore, that the preponderant sulfonamide activity was available to 
the mucosal .surfaces in immediate contact. 

Controlled tissue tolerance tests were carried out on albino female rats. 
The animals were sacrificed at varjdng times and histologic sections of the 
vagina, cervix, kidneys, and liver revealed no abnormal changes. Allergic and 

♦The multiple .sulfa cream used in this study was the Triple Sulfa Cream prepared and 
furnished by the Ortho Research Foundation, Raritan, KTew Jersey. 



A MULTIPLE SULFONAMIDE THEEAPEUTIC MEASURE IN THE 
POSTOPERATIVE CARE OF THE CERVIX AND VAGINA- 

A. Herbert Marbach, M.D., P.A.C.S., Philadelphia, Pa. 

(From the Jewish Hospital) 

I N RECENT years tlie knowledge of vaginal physiology^'® has increased tre- 
mendously. In diseased states of these organs we attempt to redirect 
pathologic variables to a state of normal physiologic function, vdth judicious 
expedition, through the utilization of chemotherapeutic principles. Medicine’s 
recent advances in ehemothcrap 3 ’- have been remarkable. With these newly ap- 
plied principles, the healing times in vaginal and cervical operations can be de- 
creased considerabljL 

In postoperative vaginal and cervical ■ conditions there exist four main 
phj’siologie imbalances tending to delaj’- prompt healing : 

1. The patient’s vagmal flora changes, from Grade 1 to Grades 2 and/or 
Grade 3. 

2. The pH approaches neutralitjL^®'^^ There is a progressive swing of the 
pH toward that favoring the more optimal growth of secondaiy bacterial in- 
vaders. 

3. The epithelial strata are destroyed or decreased in height. This is re-' 
lated to catabolic excretions of low grade pathogenic bacteria hostile to super- 
ficial mucosal cells bj^ virtue of exotoxins and other unfavorable excretory sub- 
strates. 

4. The glj^cogen availabilitj’; of the tissue is decreased. As the upper mu- 
cosal laj^ers, containing the greater amount of this polj'saecharide, are destroyed 
the glycophilic needs of the secondary bacterial invaders become more ade- 
quate. A vicious circle is thus developed. Too, we are aware the acidosis of 
anesthesias exert a direct gl^’^cogenolytic influence upon the bodj'- tissues.^^ All 
these depriving variables contribute to the continuing depletion of normal 
glj'-cogen content. 

One logical approach to decrease the A'aginal discharge and restore normal 
phjfsiological mucosal balance was to suppress the secondarj* bacterial invaders. 
It is principally these sapropliATic invaders which are responsible for the 
changes in the delicate phj’-siologic equalization. 

The role of the sulfonamide derivatives was considered to represent one 
possible approach toward the assistance of the normal reparative process, pro- 
vided the formulation of such therapj'- considered such additional requisites to 
tissue repair than onlj’- the control of bacterial invaders. It is laiown that 
sulfonamide derivatives control secondaiy bacterial invaders at optimallj’- 
specific bacteriostatic ranges. Cowles*"* demonstrated that the maximal bac- 
teriostatic action for a given sulfonamide half dissociation constant ivas ob- 
tained within its paralleling specific pH range. A further indication for the 

‘Presented before the Philadelphia Obstetrical Society, Jan. 3, 1946. . .. ' , 
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orj^jinisiii .'iiid stirri'd with a .s1«'ril«‘ "la'^s nn:-:or for two mitinlr'K. .SidicnUiircs 
wefe Ihoi) made into Ihiojilyeollate niediiim eoiitaininj: the thfee above-meat iotied 
eoacent rations of P.A.lbA. at five, tt'ii, firt«'en, iliirty, and sixty ininiites, and 
twenty-four liours. Tlie snbenltmcs were iiuMihaiefi for seven days. (Aain- 
slained smears were prejiarcd from the lubes at the eritieal <‘Xi»«ure fiaic.s'. to 
make eertain Ifiat tiie i)aeleria found were tliose usrsi in the inoeuhiin. Ail 
ne'^ative subeidtures were airain sul)enllnred into lhioylye(»lla1e I)ro1h and ob- 
served an additiona! seven days. All tests were run in dupliealf. Two tyjK-s 
of eonli’ols were set uj); (a) the lest orya'inisins were ino'-ulated direetly into 
media eonlainim^ three eonr'i.-nti'atious of P.A.lTA.; (h) the multiple sulfa 
cream direct from tubes was inoeidat<-d in tlie .same miolium in order to further 
cheek its orifrinal sl(uality. 

The results of these tests are slnnvn in the following table; 


T.Mii.i; ]. Tm; .\N'Tj.s!:i"nc .Actios or .\ Mfi.Tin.i: 


onCAN'If-'.M ' 

KiM.i.vr; TiMi: 

Jianlhis ttutlir(iri\ 

r> Tiiiu. 

I'sriuhnnonn': <” nioitiosn 

T) inh'.. 

JUicilh's .sniililis- 

r> niin. 

Strcpiocfirt'us vftoinnUfi < lir-nuilvt if;) 

5 n;in. 

Stoplnilocnrri',': mtTcns 

.",0 win. 

1''s'cIk richin roli 

00 win. 

Clostrifliinn prrif rintir ns 

.'‘.O-OO win. 

Clofitritliinn tdnni 

00 min. 

Strcpforarni'i lit innhilints, .1 

MS hr. 

Strcptocficviis Urinolvliaifi. J) 

t-lS hr. 


All control cultures pave lu.xuriant growth. No evidence of bacterial 
giw\i,li was observed in tubes receiving the cream alone. 

It was concluded that the cream de.stixtys a wide variety of pathogenic 
organisms of tlie types commonly found in sui'gieal wounds. The killing time 
in all cases Avas brief enough to insure tlie destruction of these organisms during 
the pei’iod of time in which a special sulfa cream would be ex]iceled to remain 
on the wound site. 

AVilb this experimental liaeliground. and a working liypothesis of goals we 
hoped to attain pliysiologically and thcrajieulieally, we iiiiiiated clinical evalua- 
tions on postoperative patients in whom the mucosal coiilinuity of some area oi 
the lower genital tract had been broken. Our })revioiis oxpericnec with such 
cases was that for a jicriod of live to six weeks following conixation,^ vaginal 
hysterectomy, and vaginal plastic ojicrations there existed vagina] di.scliargc, 
greeni.sh-brown to yellowish-green in color, malodorous in some, and niodcratel.A 
profuse in amount. Upon inspection of the ojicrntive sites, particularly tho.se 
involving the cervix uteri, a gray-green membrane covered tlie areas, appearing 
about the fourth daj' and loosening on the sixteenth to the twentieth day. This 
membrane Avas unaltered by the local ap])]ieation of the usual aqueous or 
alcoholic antiseptics, even though liydrogen peroxide had been used as a pnor 
cleansing agent. When these factors Averc considered, i.e., the prolongation 
of healing time, localization of a .slough, and the annoying di.scomfort ana 
embarrassment to the patient requiring added necc.ssity for frequent douches, 
the multiple sulfa cream preparation Avas tried. Two Inmdred cases Avere 
studied including 121 conizations of the cervix and 79 vaginal plastic operations. 

Discussion 

AVithin twenty-four hours after operation, or upon the removal of vaginal 
packs or cerAucal Avicks, approximately 5.0 Gm. of multiple .sulfa cream A\as 
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sensitization sulfonamide studies were determined ]jy testing twenty-three hu- 
man subjects with patch tests. No sensitivity was observed in any instance, 
again indicating major sulfa activity at site of application rather than systemic 
in action. 

In Vitro Bacteriology Evaluations 

Bacteriologic tests in vitro were then carried out, using the agar cup pro- 
cedure. Two-tenths of a cubic centimeter of an eighteen-hour broth culture 
of Sta'pliylococcus aureus was inoculated into appi’oximatelj^ 20 c.c. of heart 
infusion agar adjusted to pH 4.6, 5.2 and 7.0. The multiple sulfa cream 
preparation Avas enclosed in a glass ring of 1.5 cm. in diameter and placed on 
top of the solidified inoculated agar. The plates Avere then incubated for twenty- 
four hours at 37° C. The zone of inhibited groAvth AA'as measured in mm. as 
f olloAvs : 

at pH 4.G — 11 mm. zone 
pH 5.2 — 11 mm. zone 
pH 7.04 — 12 mm. zone 

The results obtained in these experiments, as a AA’’hole, exhibited consistently 
cleai*-cut zones of bacteriostasis at the specific pH levels. 

In vieAV of our desire to evaluate multiple active sulfonamide principles 
upon postoperative sites, it AA^as deemed advisable to determine the sterility of 
the preparation itself. The folloAving method Avas used : one-tenth gram samples 
AA’-ere taken aseptically from a portion of a tube near the orifice and again at a 
point approximately halfAvay doAvn the tube. These amounts of the sulfa 
cream Avere placed in duplicate tubes of thioglycollate culture medium contain- 
ing three different amounts of para-aminobenzoic acid. The amounts of 
P.A.B.A. Avere so adjusted in the three series that the ratio of sulfonamide to 
P.A.B.A. AA^ere 10/1, 100/1, 1000/1. The thioglycollate medium provided op- 
timal culture conditions for both aerobes and anaerobes. After seventy-tAvo 
hours incubation at 37° C. subcultures A\'ere made into homologous thioglycollate 
' medium containing the same amounts of P.A.B.A. After a second incubation 
period of seventy-tAvo hours, the subcultures Avere observed for CAudence of 
gross bacterial populations, and the clear tubes Avere recorded as containing 
no live bacteria. All negative tubes AAmre incubated nine days before final 
judgment Avas made. These negative tubes Avere then inoculated AAuth Candida 
albicans and Clostridium sporogenes to determine Avhether or not either a 
pathogenic fungus or an anaerobe, if present in the original multiple sulfa 
cream, Avould have groAATi in the test culture medium. In addition, at the time 
the original test Avas set up, control tubes of thioglycollate medium containing 
the same amounts of P.A.B.A. Avere inoculated also Avith Staphylococcus aureiis. 

Duplicate samples from eight different batches of cream Avere tested. None 
Avere found to contain Iwe bacteria or spores detectable by the method described 
above. All control tubes developed high bacterial populations and all of the 
negative tubes Avhich Avere inoculated Avith Candida albicans and Clostridium 
sporogenes likcAvise supported good bacterial and fungus groAvth, demonstrating 
the validity of the test method. It Avas therefore concluded that the multiply- 
derived sulfa cream Avas sterile as prepared pharmaceutically. 

The antiseptic action of the cream Avas inA^estigated in order to gain infor- 
mation regarding its in vitro action against a Amrietj’- of organisms AAhich might 
be encountered in Avound infections. The folloAving bacteria Avere used : Bacilhis 
anthracis, Staphylococcus a^treus. Bacillus subtilis, Str'eptococc'us vaginalis, 
Streptococcus hemolyticiis, Group A; Streptococcus hemolyticus, Group D; 
Escherichia coli, Clostridium tetani, Clostridium perifringens and Pseudomonas 
aeruginosa. One cubic centimeter of the specially deA^eloped sulfa cream Avas 
seeded AAith 0.1 e.e. of a tAventy-four or forty-eight hour culture of the test 
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In the sixty-four vaginal ])lastic eases Die sanie rapid healing lime and 
decrease in diseliarge was noted. However, wlierc eornplete epifheliali/'alion 
occurred cai'lier, t])e sutures remained in ph'i^tJ (Jven after thirty day.s, and in 
many cases the twenty-day catgut liad to l»e removed nmch as any nonahsorliahle 
sutui'e material. 

In these simple vagina! pla.stie ju*oeedurc,s not. involving cervical surgery, 
there was seldom any ahnoianal im;rease in vaginal discharge noted. In this 
group of ca.scs the com])ound sulfa cream was used solely lo decrease the 
hael.crial flora. Of jiarticulai- interest were two Ijcl'orte coii)Oclcisi.s o}>cralions. 
done on women both past 70 yeai-s of ago. In both instances the healing was 
promy)t and complete. Needless lo say, nu^tieulous care was evercised in the 
inti’oduction of the multiple sulfa cream along the lateral Irouglis. 

Summary 

In an attem)it to enhance healing and ol»tain a corollary decrease in the 
])ostoperativc vaginal discharge.s, a newly dcveloi)ed multijdc sulfa cream 
was evaluated. Its component sulfonamides included sulfathiazole, N-acetyl- 
sulfanilamidc, N-bcnzoyl-.sulfanilamide in addition to urea peroxide. The three 
sulfa compounds were found u.seful in combat tijig the secondary bacterial in- 
vaders which grow more luxuriantly at the <;levaled and optimally patho- 
genic pll levels. The urea peroxide proved useful in im])roving the bacterio- 
static and bacteriocidal action of the .snifonaniidc pjcparation itself. Urea 
pero.xidc is also bacteriocidal and docs exert .some debriding action upon the 
denuded mucosal surfaces. 

Bacteriologic and liistologic studies in vivo and in viti-o were carried out 
to in.sure low toxicity of such topically a})plied multiide sulfa derivatives incor- 
porated in an absorptive cream base. 

Two hundred surgical jiatients have been carefully followed over a period 
of eighteen months and the clinical efficacy of the preparation was demon- 
strated. 

Conclusions 

1. A recently developed compound sulfa cream. emi)odying normal physio- 
logic and chemotherapeutic ])rinciplcs, was studied and its efiicacy in treating 
the postoperative cervix and vagina was demonstrated in 200 gynecologic cases. 

2. The high bacteriostatic and bacteriocidal action of this multiple 
sulfa topical preparation, at the im])ortant pH ranges of 4.6, 5.2, and 7.0 was 
demonstrated clinically and in the laboratory. As tlio reparative processes of 
lower genital tract mucosa increased tim elevated pIT of the surface infected 
wounds regressed to normal hydrogen ion vahies ranging between pH of 4.0 to 
5.0. 

3. The compound sulfa cream is a .sound addition to the postoperative 
period not only because of ease of administration and the fact that annoying 
vaginal discharges were decreased to a minimum but primai'il}' because the 
healing time of such mucosal surfaces was reduced to 50 per cent of what it was 
previously as compared to control cases. 

The auttior is indebted to Dr. Camille .T. Stamm for Ins kindness in contributing bis cases 
to this study; and to the Ortho Research Foundation for making available full experimental 
laboratory data. 
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inserted into the vaginal canal tvdee daily. The patients were examined twice 
weekly following the seventh postoperative day. At the time of each office visit 
the patients were questioned as to the odor, number of napkins used to control 
leucorrheal discharge, and localized pelvic discomfort. 

One of the most annoying sjnnptoms, the malodorous discharge, was found 
nonexistent in all the treated cases. On speculum inspection, the operative 
site was red and appeared always as a clean granulating surface without a 
superficial membrane attached, and no apparent slough present. 

It was noted in the conization series that at the tenth and eleventh days, 
epithelialization was in active progress as evidenced by the furred appearance at 
the advancing reparative edges of the vaginal portions of the coned canal. Heal- 
ing was completed as early as the sixteenth postoperative day and as late as the 
twenty-fourth postoperative day in contrast to twenty-eight days^^ to forty-two 
days.®® See Table II illustrating these time factors. 


Table n. Operative Procedures.* Two Hundred Cases Treated With Compound Sulfa 

Cream in the Postopepjvtwe Period 


NO. OF CASES 

AVERAGE TIME 

OF HEALING 

Anterior colporrhapliy 

29 

16 days 

Periiieorrliapliy 

25 

17 days 

Colpocleisis 

2 

17 days 

Cervical amputation 

6 

22 days 

Third degree tear repair 

2 

11 days 

Vaginal hysterectomy 

15 

18 days 

Cervical conizations 

121 

20 days 


200 



‘Several types of lower canal surgical procedures were performed upon single cases. 


In 899 conization cases Miller and Todd®® found an incidence of proved 
stenosis in 6.46 per cent ^vith a probable incidence in an additional 2.51 per 
cent. In our series the cervical canals Avere sounded upon the 21st day in all 
conization cases and no occlusions Avere discovered. There Avas, hoAvever, a slight 
increase in the amount of granulation ooze noted during the second postopera- 
tive Aveek, as compared to the amount seen preAuously in patients Avhere slough 
Avas present in those Avho had not beeen treated Avith the multiple sulfa cream in 
the postoperative period. Before this treatment Avas instituted Ave noted an in- 
crease in the amount of bleeding at about the tAventy-fifth day, Avhich Avas then 
attributed to the detachment of the sloughing membrane covering the thrombosed 
and infarcted A'-essels. Since the same bleeding takes place Avith multiple sulfa 
therapy during the second postoperative week, and since this stage corresponds 
to the tAventy-fifth day or thereabouts in the healing schedule AAuthout therapy, 
it may be the ooze is occasioned by the beginning of the epithelialization and 
onset of angiomatous proliferation. Histologic Avork on this subject is noAv in 
progress. 

In this series of cases one patient dcA'eloped a parametrial abscess which 
necessitated posterior colpotomy. The operatiAm A'aginal site, hoAvever, shoAved 
rapid healing. FolloAving cA'acuation of the parametrial aliscess, complete recov- 
ery ensued. 





ANEMIAS OF PEEGNANCY 

PkTER J. TaLSO, j\r.D./^ AND WlLLIAAI J. ^)r^;CK^r ANN, i\r.D., CfllCAGO, hj.. 

(From ihc Deportment of Ohstetric.s (nul Gynecolofiii of The of Chleano ond 

The Chicafio Lyinp in llospitot) 

A DECEEASE in the ]icinoglol)in concentration, lieinatocrit, and crytiirocyto 
count of the peripheral Itloocl occurs during ]>regnancy. True anemia ol 
pregnancy has been defined as a condition in whicl^ tlu^sc constituents are re- 
duced below the level considered physiologic Tor the j)eriod of gestation.' Various 
minimal hematologic standards for normal pregnancy have been proposed.'’--" 
For this study a hemoglobin of 10 (Im. j)er cent, a hematocrit of fill ])cr cent, 
and an erythrocyte count of 3.3G million per cubic millimeter were considered 
as the minimal normal values between tlic twelfth and the thirty-si.\lh week of 
pregnancy.- 

j\Iany observers have described satisfactory therapeutic results u.sing iron 
preparations alone or in combination with other substances.’- ' Othei’s 
have ascribed little efficacy to these agents.-- ® In view of these di.scrcpancics 
we feel that adequate comparison witli simultaneou.sly observed controls is 
lacking. As a result, this study was undertaken to review the cases of anemia 
of pregnancy followed at the Chicago Lying-in lIos])ilal during the past several 
years. 

Initial and periodic hemoglobin determinations arc very important parts 
of prenatal and postpartum care. The usual methods for determining hemo- 
globin — either with the visual or photoelectric coloi-imeter — rc(iuirc very small 
amounts of blood, 0.02 ml. and dilutions of 100 to 400 times. Thus the com- 
bined error of the pipette and chamber, as well as the technician may be 7 to 
15 per cent. The hematocrit and erythrocyte count ai-e metliods for determining 
the number of red blood cells per unit of blood. The hematocrit has a closer 
correlation with the hemoglobin concentration than the red cell count, because 
the error in the former is approximately 2 per cent, while the minimum error 
in the red cell count is over 8 per cent. For over ton years we have been using 
the hematocrit determination on heparini/.ed blood as a screening method. Any 
patient who is less than twelve weeks pregnant or more than six weeks post 
partum whose hematocrit is less than 37 volumes per cent is referred to the 
antepartum anemia clinic. Between twelve weeks and thirty-six weeks gestation 
the lower limit of the hematocrit is 30, and between thirty-six weeks and term 
the lower limit is 32 volumes per cent. The procedure in the anemia clinic is to 
obtain additional history and special examinations as to possible causes for the 
anemia. A diet history is obtained in some instances. The hemoglobin, 

•Present address: Medical Department Field Research Laboratory, Port Knox, Kentucky. 
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hcmaloei'it, red cell coujit, leucoeyle count, nnd difi'erential determinations are 
made. The various indicc.s, mean corpuscular hemoglobin, and cell volume, etc., 
arc determined and the anemia classified. For purposes of this study, all cases 
complicated by blood loss, toxemia, and infection were excluded. 

After a preliminary observation period of two to six weeks during which 
the determinations wore repeated, therapy was begun. All treated cases re- 
ceived iron in doses acce])ted to i)c ade(piate.^ Also, in certain of the eases 
accessory hematopoietic substances .such as vitamins of the B complex, desiccated 
hog’s .stomach, and liver extract were administered in addition to the iron. In 
the gra]>hs and tables these arc included under the heading: Iron and Vitamins. 
After the institution of theraiiy the cases were followed at biweekly intervals 
until three to .six months ]) 0 .st partum with jieriodic blood studies. Patients with 
hemoglobin concentrations of .six grams jicr cent or less were hospitalized for a 
more detailed study. In .some cases transfusions of whole blood served as the 
l)rincipal thcrain- given oi' as a .suj>plemcnt to other treatment. 

Results 

Two hundred fifty cases were .studied. These have been classified as to 
mean corpuscuhir volume’' and lhcra])y admini.stered (Table I). The mean 
corpuscular hemoglobin concentration'’ was determined in each case, and it 
was found that. 42 ])er cent were normocln-omic, 56 per cent hy])oehromic, and 
2 per cent. hy])crehromic. At. the time of their fir.st visit. 57 per cent of the 
entire group were anomic. This reprc.scnt cd 6.1 per cent of the treated group 
and 48 per cent of the controls. 

'r.vm.K 1 
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Controls 

12 

0 

5 

1 

1 

0.S2 ± .20* 

Iron alone 

31 

10 

15 

G 

0 

0.73 ± .09 

Iron and vitamins 

la 

G 

s 

•} 

1 

0.92 ± .15 

Transfused 

o 






Subtotal 

GI 






Microcytic 







Controls 

39 

S 

23 

5 

3 

O.SG ± .09 

Iron alono 

03 

n 

2*1 

17 

1 

1.24 ± .09 

Iron and vitamins 

32 

9 

13 

s 

O 

1.04 ± .14 

Transfused 

fl 






Subtotal 

133 






Normocytic 







Controls 

2;") 

13 

n 

1 

0 

0.24 ± 0.6 

Iron alone 

27 

10 

12 

;*) 

0 

0.73 ± .12 

Transfused 

1 






Subtotal 

53 






Total 

250 







■ '■ — - . 

•Probable error of moan. 


•Iron was prescribed in the following’ daily doses; Ferrous sulfate, 1.0 Gm. ; Ferric am- 
monium citrate, D.O Gm. ; or Ferrous Carbonate, 5.0 Gm. 
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Did. hislorios ol’ ioi’ty-two pntlonls \vi*m jinnlyxcd by onr mitritionist. 
Dsiii^ tlic Niilioiial Kosciircli coimnillt’O's «*rilori!i foi- iron, jiihI Burke’s eriUnbi 
lor protein, slie eliissified the diets ns follows: j)Oor iron and poor j)rotcin 
intake — J^^per cent; poor iron, fair ]»rotein--tn iwr <‘en1 ; jiooj’ iron ajid jrood 
protein-— 17 p(!r cent, 'I’lms (12 per cent bad a low intalce of iron, llowovcr, 
these diets niay iiot be as deficient as they seem to be because they were based 
on patients estimates, and we liav(' learned llial they are inaeeiirale and that 
the load must be weifrlieil and record(’d inuiudiately. We aie now doin" this. 

Tn certain eases Ir.ansfusions of wliole l)lood served as the jirineijjal 
therapontie afient as indicated above. In these, transfusions were jriven as 
emerjjiaiey measuiaes because of lajiidly falliin.r ben;o;dobin values. Also, in five 
of the controls and in ideven of the lreate<l cases, trausfusiojis were adniini.stered 
alter the eonpdetion of the 1 wenty-one-day ob'servalion period when the patient 
had reaehed term before the luMuojrlobin had rdurncfl to normal levels. No 
hematolofrie data on the transfiised ease.s are included here, as blood v.*as uni- 
formly {liven in f|uan1ities adctpiate to brin{^ the hemofrlobin to normal levels. 


Discussion 


’I'he jilasma volume during preirnancy increase's 2.") per cent and the red 
eell volume only 22 iier cent, thus aeeountinp for the iiliysiolotrie anemia of 
prcfriianey.'- Keported bone marrow studies have reve.'ded a normal orythroid 
Iiattern. and served to <‘onfirm tlie concept that this condition arises from hydra- 
tion alone. 


The eases in the ])resen( study repre.sent (hose in whieli (he Iiematolofric 
findings fell lielow the minimal (iliysiologie valui'S. (Miangcs in the peripheral 
blood may rcfleet both pathologic and physiologic jiroee.s.so.s simultaneously and 
their detection is eharaeterized by certain inherent errors.” As a result of tlic.se 
factors the effects of any thorapeutie agent must be ovnluatcd cautiously. 


Classically, microcytic liyiiochromic anemias are a.ssoeialod with iron de- 
ficiency. During jirognancy an inadeipiate diet, defective absorption from the 
gastrointestinal tract, and increasing fetal demands have been accused of 
precipitating this condition. Wolff and Limarzi’''- rejiort a normoblastic 
hy]icrp]asia of the bone marrow in sueii ease.s. Tlie.'-e workers and others’-'''® 
conclude that these {incmias arc the result of an iron deficiency and can he cor- 
rected by admini.stering .simple iron salts. N.omc workers stress the importance 
of diet in their prevention and eorroetion.'- Others indicate that although 
an adequate diet is iin])ortant from the standpoint of maternal health, the quality 
of the diet has little effect on the homatoiogic findings except in tlic ex- 
tremes.-'’’^’’® Changes in the gastrointc.stinal secretory function occur in mo.st 
pregnant women,” yet no significant correlation exists between the decreased 
gastric acidity and the incidence of anemia.-'’ Further, studios with radioactive 
materials during pregnancy have I’cvcalcd that iron is absorbed at two to ten 
times the normal rate.’® The amount of iron necessary for fetal growth is 
negligible during the first twenty-eight weeks and yet it is during this period 
that there is the greatest fall in the maternal hemoglobin concentration. It is 
only during the last twelve weeks, when the fetal weight increases from approxi- 
mately 1,000 Gm. at twenty-eight weeks to 3,400 Gm. at term, that the iron 
requirement of the fetus becomes appreciable. But even at term, when the 
actual amount of iron required by the fetus is greater, the total fetal content is 
only 280 mg., which could be furnished by the iron from 600 c.c. of maternal 
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During acloqualo iherapy Iho ox])e(;t(H] rale oi! lienioglobin iorraation is 
0.078 Gill, per clay, and the niaximiim is reached between the .second and fourth 
week.'"' ” h^or tlii.s reason a twenty-one-day observation j^eriod was selected in 
order to evaluate the effects of treatment. At the beginning of this period the 
treated group showed no significant differences from tlie controls (Table II). 

The gain in hemoglobin concentration in the various groups during the 
three weeks of observation is recorded in Table I (Columns A to D). Inspec- 
tion of these data reveals that the number of cases showing the expected gain 
in hemoglobin during this observation period, 1.6 Cm. in twenty-one clays, is only 
.slightly greater in the treated groups than in the controls. Fig. I ])rcscnl.s tliese 
data in graphic form, the gain in grams of hemoglobin being plotted along the 
absei.s.sa, and the ])erccntage of cases along tlie ordinate. Wlicn the mean values 
in the separate groups are compared, the difference between the controls and 
tlie treated cases is not .statistically significant (Table 1, Column E). 

Coipparison of the hemoglobin values of the treatecl groups and the controls 
at tern failed to reveal any significant differences between the two (Table III). 
Further, while 51 per cent of the controls were anemic at term, 27 per cent of the 
treated group were still anemic at that time. 



Fig. 2. 


Many patients did not return for postpartum examinations, and therefore 
data were not uniformly available for comparison. The hematologic values^ of 
both groups, however, showed a rapid return to normal levels during this period 
(Pig. 2). 



ANTENATAL BLOOD GROUP DETERMINATION- 


A Preliminary Report 


S. II. Poi.AYKs, I\1.I),, 8 .vmi:ki, liPiux, M.l)., and .Jami-.,s McNam.y .)h. 

IIltOOKl.YN*, N. Y. 

(From the Department of Fathntnini, Pro.spirt UiUiUta Iln.yiitat, and the Dfpartmmt of 
PathoUojtj and Obetetriieu and Cxinreoloiip, ('.nmia rland Hosjdtalj 

rN TJIE conr.se ol* a previous stu«ly' on isoinnmniization with the A and B 
I afif^intino^ens. it. hceanie apparent that a hij^di anti-A or anti-B a<i<xlntinin 
titer in the .serinn of a pr(!^iiant woman is an indiration of i.soimmiinization 
of the mother against the corresponding antinen in the fetn.s. In the case 
of a primii)ara, the immnnization was naturally aserihod to the fetns of the 
cxistinf^ jiestation, while in the ease of a mnltipara, either the cxi.stinj? gesta- 
tion or any of the })revions pregnancies conld have acted as the immunizing 
agent. 


In order to obtain more data on this hypothesis, a series of 100 i>rcgnant 
women with blood groups O. A or B were chosen for .study. Among them 
were 10 eases of hcterospocinc pregnancy. In each of the 100 cases, the anti-A 
and anti-B agglutinin tiler of t)ie sowm was determined. As a control .serie.s, 
the bloods of 50 nnlligravidas (0-A-B) who were never snb.iectcd to immuniza- 
tion by pregnancy or in.icetion of blood wore similarly titrated. In the 
pregnant women with children of blood groups eom]>atii)lc with their owiv. 
tliG average anti-A or anli-B titer of llieir scrum did not o.xcccd 1:500, and 
in no instance was the titer found to bo above 1:1.280. In the .serie.s of 
nnlliparas, about 05 \)or cent of the ca.ses showed a titer ranging from 1:10 
to 1:300. In no instance did the titer exceed 1 :].280. In Jicithcr of the latter 
two groups was there a single instance in which the anti-A or anti-B 
agglutinin titer reached a level of 1:2.000. In contrast to these values, the 
women with hctoro.s])ccific in-cgnancy showed a much liighor titer. In the 
majority of these instances it ranged from 1 :.500 to 1:5,000. and some reached 
valnc.s as high as 1 :20.000 or more." Titers of 1 :2,000 or over were considered 
significant, since, as stated above, none of the nulliimras nor inultiparas with 
babies of compatible blood gionjis .showed sncli liigh values. Tliercforc, tliis 
titer was arbitrarily chosen as a base line above which any agglutinin titer 
wovdd indicate isoimmunization against its specific antigen A or B. Thus, 
a woman of grouj) B, whose scrum showed an anti-A agglutinin titer of 
1:2,500, was presumed either to be bearing (particularly of a primigravida). or 
to have previously borne a group A offspring. This iircsumption was confirmed 
in each case in which the agglutinin titer exceeded 1 :2,000, as seen from Table I. 


Comments 

A study of Table I suggests that it may be possible to foretell the baby’s 
blood group from a study of the titer of the group specific agglutinins in the 
serum of the mother. In several instances (not included in this table) in which 
tbe mother’s serum showed an agghitinin titer approximating 1:2,000, but in 
which the mother was delivered of a group 0 baby, examination of her pre- 

‘Aidcd by a Errant from the United Hospital Fund of New York City. 
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blood. Furthermore, it is during this last twelve weeks that the maternal hemo- 
globin concentration is either stationaiy or is increased. Thus, during the 
maximum fetal requirement, the liemoglobin concentration also increases.^’ ® 

The results of the present stud3>- indicate that during pregnancy the rate 
of hemoglobin formation is not significantly altered by the administration of 
iron alone or in comljination with accessory substances. In the light of the 
foregoing material this suggests that these anemias are not due to a simple iron 
deficiency, but that some other factor is lacking or that the defect lies in the 
mechanism of postabsorptive iron utilization. 

The “pernicious-like” or megaloblastic anemia of pregnancy occurs only 
rarely.^'-’ Several workers suggest that the diagnosis can only be made from 
studies of the bone marrow and that the peripheral blood findings are often 
misleading.^®’ It is unlikely that the macrocytic anemias in the present 

series are examples of the megaloblastic type of anemia. 

Summary 

Two hundred fifty eases of anemia in pregnancy were studied to evaluate 
the effects of treatment with iron alone and in combination with accessory 
factors. Controlled olDservations indicate that the administration of tliese sub- 
stances does not increase the rate of hemoglobin formation significantly. 
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'J’iiu lilcr.s given are liiose obtained by llie agglutination (saline dilution) 
tecbni(iuc. With the so-called conglulination lcchni(iue (using homologous 
01 ’ AB scrum as a diluent,) much higher values were ohlained in most, althougli 
not all of the. eases. In fact, in a mnnher of instances the •‘eonglutinin” 
titer was considerably lower than the agglutinin tiler. 

Conclusion.s 

1. In heterosjieeilie pregnancies the. anti-A and anti-B agglutinin titer 
in the mother's scrum may rise t<» much higliei- levels than those found in 
nulliparas, or in mothers with off.springs of com])atihle blood groups. 

2. AVhen tlie anti-A oi- anti-B agglutinin titer in a primigravida's .serum 
rises to a level of .1 :2,0fl0 or over, it may he presumed that the fetus in utcro 
possesses in its lilood the corresponding antigen A or B. In the cjise of a multii)- 
ara, the immunizing A or B antigen will he found to he ])rescnt in at least 
one of her jirevious children or in the ofi'spring of the iiresent pregnancy. 

3. In priniiparas and in certain mnltiparas with heterospecific preg- 
nancy, the baby’s blood group sometimes may he determined antenatally by the 
titration of the group sjiocifie antibodies in the mot her \s serum. 
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Table I. Antenatal Blood Group DETERStiKATiON by Antibody Titration op AIother’s 
Serum (Anti-A and Anti-B Agglutinin Titers Exceeding 1:2,000) 


CASE NO. 

NUMBER OP j 
PREGNANCIES 

MOTHER’S 

GROUP 

TITER 

child ’s 

GROUP 

35 

1 

0 

Anti-B 2560 

B 

38 

9 

0 

Anti-B 20,480 

B 

39 

1 

0 

Anti-A 5120 

A 

42 

0 

0 

Anti-A 2560 

A 

43 

2 

B 

Anti-A 2560 

AB 

44 

1 

0 

Anti-A 5120 

A 

76 

1 

A 

Anti-B 2560 

AB 

86 

1 

0 

(Anti-A 5120 ) 

(Anti-A Milk 5120) 

A 

■88 

1 

0 

Anti-A 20,000 

A 

103 

2 

0 

Anti-A 5240 

A 

no 

3 

0 

Anti-A 5120 

A 


vioiis offsprings showed them to belong to group A, B, or AB, as the case may 
have been. While a titer lower than 1 :2,000 in a group 0 mother did not 
exclude the possibility of a group A or B offspring, the reverse was not true. 
No instance was found in which a mother with an agglutinin titer of 1:2,000 
or over did not have an offspring with the corresponding specific antigen. 
Admittedly, the present series is not a very large one, but the nonstatistical 
evidence thus far maj^ be considered quite striking. A case in point is case 
43. The mother here is a group B, and therefore normally should have anti-A 
agglutinin in her serum. But ’the fact that the titer of the agglutinin was 
found to be as high as 1:2,500 led to the presumption that the offspring in 
utero must possess the A antigen, since, as far as could be determined, the 
mother had not been exposed to immunization with the A antigen previously. 
As is seen from Table I, this was a correct presumption, since blood group- 
ing tests after birth proved the child to be a group AB. That this reasoning 
is equally applicable to instances of anti-B agglutinin, is borne out in case 
76, where the anti-B agglutinin in a group A mother was found to be 
1 :2,560. The prediction that the yet unborn offspring contained the B antigen 
was confirmed, the child having been found to be a group AB at birth. In- 
cidentally this baby was a girl, one of a twin, the other being a boy and a 
group A. 

The highest titer in the tabulated cases was 1:20,000 or slightly above. 
This value was found in one case of a primipara and in another of a multipara 
(a para ix), shoving that the titer of the antibodj’- does not depend upon the 
number of pregnancies. 

Case 86 showed an anti-A agglutinin titer of 1 :5,120 in the milk as well 
as in the serum; hence (as in the case of Rh i.soimmunization) the contrain- 
dication for breast feeding these infants. 

The preponderance Of group 0 mothers in the above table is probably 
a hapchance in this particular group of selected heterospecific pregnancies. 
Group AB, of necessity, had to be excluded from this series, since there are 
no anti-A or anti-B agglutinins in their serum. 
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FiK. 1. — ^t^•xoltlnto^^8 conn<‘cttv<' tlfipu'r nr-tworK (J!o<lli>n XM.'), 



FJg. 2. — Plump spindle cell stroma with giant cells (hematoxylin and cosln XlOO). 


Histologically the greater part of the tumor consisted of myxomatous con- 
nective tissue: spindle and star-shaped cells eonnected b.v delicate strands to 
form a network (Pig. 1). In other more cellular areas plump spindle cells 
with prominent nuclei and nucleoli and with mitotic figures were seen; inter- 
spersed were multinucleatcd tumor giant cells with large, often deeply staining 
nuclei and scanty cytoplasm (Fig. 2). Still other cellular areas showed rather 
irregular, round,' or elongated cells, many with longitudinal siriations and some 
with well-defined cross striations (Fig. 3) : young striated muscle cells; scat- 
tered among these were embryonic myoblasts, large, often multinueleated cells 
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REPORT OF CASE 
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(From the Bepartment of Pathology, Mayo Foundation, and the Section on Pediatrics, 

Mayo Clinic) 

T he following case, while primarily a pathologic problem, presents features 
of interest to t]ie clinician as well. This report is of the third mesodermal 
mixed tumor diagnosed at the ]\Iayo Clinic, two cases of such a tumor of the 
uterus having been reported by McDonald, Broders and Counseller; the tumor 
in the case reported herein is the first such tumor of the vagina found here. 

Report of Case 

A white child, 33 months of age, was admitted to the clinic on Nov. 6, 1946. 
Obstetric and family histories were irrelevant. About November, 1945, the 
parents had noticed the child sci-atehing the vulva and saw a little blood. 
Examination by their local physician in February, 1946, had revealed a small 
tumor presenting at the vulva. The tumor was excised in March, 1946; the 
histologic diagnosis was “botryoid sarcoma (rhabdomyoma) of the vagina.” 
The operative site received radium therapy seven months prior to her admis- 
sion to the clinic, and the radium therapy was followed by roentgen therapy over 
a period of about two months. The child was apparently well for another two 
months but then more vaginal bleeding was noted and she was given further 
roentgen therapy. On admission to the clinic she presented no actual signs of 
distress, but the parents said she held back urine as long as possible. A satis- 
factory examination was not possible as the child was too apprehensive, but a 
soft mass was palpated in the vagina. 

At operation on Nov. 8, 1946, a soft, polypoid tumor mass was found com- 
pletely filling the vagina. The mass Avas removed, for the most part, and was 
found to originate on the right anterior Avail of the A^agina oA’^er an area of 5 by 
2 centimeters. Because of the malignant nature of the tumor, as confirmed 
at operation by examination of a fresh frozen section, and its infiltration of at 
least the vaginal Avail, the surgeon did not feel that a sufficiently radical opera- 
tion could be attempted. The patient AA'as discharged a fcAv days later in good 
condition, but the parents Avere told that the prognosis Avas extremely grave. 

Pathologic Findings. — The tumor, in pieces, Aveighed 24 Gm., forming an 
aggregate mass about 2.5 by 6 by 4 centimeters. It had the appearance of 
a group of polyps each about 2 cm. in diameter, the classical so-called botryoid 
morphology. The surface Avas smooth and gray-Avhite except for a fcAV hemor- 
rhagic areas. The tumor Avas of firm consistency and could be cut easily; the 
cut surface Avas homogeneous and glistening. 

RepresentatiA'e portions of the tumor Avere fixed in 10 per cent solution of 
formalin (3.8 per cent solution of formaldehyde), absolute alcohol, and Zenker’s 
solution. Paraffin sections Avere stained by hematoxylin and eosin, Masson 
trichrome, Bodian and elastin H methods; sections also AA'cre stained for mucin 
by a modified ]\Iayer muciearmine'* method and for glycogen by the Best carmine 
method. 
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Mcfioclevmal mixed tumors form an ill-defined {j;ro\i{) of malitumul neoplasms 
of tlio ulorus, (!orvix, and vap:ina. By definiiioii tliey are monodfjrmie in orijiin, 
as, op])osed to the ori^iti of teratomas wliieh is Iridermic. they develop from 
mesoderm and they consist of iicte.rotoj)ie and hi'^ddy malignant tissues. 

3’hc literature contains confusing rejmrts as tf» tiie natur*; and ineidcnce 
of these tumors. lilcFarland,’- in ati extensiv<i review of tiic .sul)jeef. listed 11(5 
different names from the litoivilnre for me.sodermal lyj)e tnmoi's of the genital 
tract; among the l:est hnown was the term "l)otryoid sareoma” after the 
"traubiges Barkom” of Pfanncnstiel (1802). McFarland .su'.'ge.sli*d the name 
"dy.sontogenotic tumors” for the whole. grou]>. 'I’lie biilk of his data is not 
in the literature, but Amolseh would .seem to have reviewed it when he reported 
447 case.s of mesodermal mixed tumor.'.- of tin; uterus, cr.'rvi.x and vagina, so 
diagnosed on the basis of the lu-e.sencc of embryonic myxomatou.s tissue. He and 
subsequent, writers followed (he terminology of K(>hrer ami called tlumi all 
"mesodermal mixed tumoi-s." la'bowieh and B!>rlich‘‘ and Fihrlicir' limited the 
grou]) .slmj-ply by demanding the (inditnr of embrymml slriatt'fl myobla.st.s in 
accordance with llic ci-itej-ia .s('t forth by Lawen ; tlicy could find reptu'ls of 
but fourteen such tumors of the body of the uterus in the literature. (.Jla.ss 
and Ooldsmitb were not (luitc so exacting in their reipiirements and fo\ind 
records of ninety-four mesodei-mal mixed tumom of the uterine body and cervix. 
The hmidonco of tbo vaginal grou]) is even more uncertain. Kcbrei- listed re- 
ports of nine vaginal sarcomas of children that showed hctcroto])i(! mesodermal 
tissues, usually embryonal .striated mu.sclc cells. McFarland,'* in 1011, found 
reports of thirty -four "botryoid vaginal .sarcomas,’’ and by 1035*" he had 
raised this figure to seventy- four. Bergstriim, in 103G, added twenty to !Mc- 
Farland’s original thirty-four cases. Undoubted new ca-s-es have been reported 
infrequently in the last twenty-years; we could find but seven in the litera- 
ture,*’ *" and none since 1030. It is ai)iiaront that the wide variation 
in all these figures is due to differing criteria of diagnosis; this variation docs 
not, however, detract from the intci'cst in, or the imimrtance of, the group. 

The eon.sen.sus as to etiology favors a theory of cell i-csl.s-'' that is, the 
persistenee in the genital tract, of pluripotent embryonal ineseneliymal cells, 
capable of producing varied mc.senchymal tissue.s. Borne invc-stigators,*'" *' how- 
ever, favor a theory of metaplasia. Thus IMcDonald, Broders. and Coun- 
seller suggested that these tumors arise by a in-occss of dedifferentiation of the 
endometrial stroma cells, after which dirferentiation takes place into varioiis 
types of mesodermal structures. In both of their mesodermal mixed tumors of 
the body of the uterus they could trace the dcvclo])mcut of fibroblasts of the 
endometrial stroma into cartilage, and they considered these tumors to be true 
endometrial sai-comas. 


Mesodermal mixed tumors arc found in the uterine body, cervix, and 
Amgina. Those of the uterine body arc commonest in the menopausal or post- 
menopausal age groups, those of the cervix arc commonest in the reproductive 
period, while those of the vagina have all occurred in very young patients, 
mostly those less than three years of age. 

Because of the varying criteria of diagnosis, it is difficult to assess the 
relative incidence in the Amrious sites. Glass and Goldsmith gave the ratio of 
those in the body of the uterus to those in the cervix as 1.6 :U while Lebowieh 
and Ehrlich, with their stricter criteria, gave a ratio of 1 :3. Shaw found those 
of the body of the uterus slightly less common than those of the cervix, a ratio 
of about 1 -.1.5. As has been indicated, the number of vaginal tumors is uncer- 
tain, but they Avould seem to be the most common of the three. 



Volume 55 
Number 3 


MESODERMAL. MIXED TUMOR 


529 



Fig-. 3.— Toung striated muscle fiber (Bodian XI, 000). 



Fig. 4. — Myoblasts -with mjrxomatous tissue matrix (Bodian X430). 


with a relatively large amount of granular cytoplasm (Fig. 4). Some areas 
showed a considerable amount of collagen, but no cartilage or bone was found 
in the sections examined. Adult type squamous epithelium covered the surface 
of the tumor. Staining for mucin gave positive results in the' myxomatous 
appearing areas and some extracellular and intracellular glycogen was noted. 
A few bloefe showed gross degeneration with hemorrhage, and infiltration with 
acute and chronic inflammatory cells, doubtless a consequence of the radiation 
therapy. 
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In the present ease the diagnosis was made early, but in sjiite o£ local 
excision and radiation thcrai)y the tumor advanced rapidly. In the light of 
reports in tlic literature and in view of the very malignant nature of these 
tumors, it would seem extremely doubt f»d that even radical operation, jicrfonned 
wlmn the diagnosis was Hi's! made, would have altered, in any Avay, the coui-se 
of the disease. 
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Clinically, there is little that is extraordinary about mesodermal mixed 
tumors. The signs and symptoms closely reseml^Ie tlie rather vague ones asso- 
ciated with adenocarcinoma of the genital tract of women, vaginal Ijleeding 
and discharge being the commonest signs. Such tumors of the vagina may first 
be noticed when they present at the vulva. 

Grossly, mesodermal mixed tumors of the uterus appear often as single 
or multiple polyps, while the cervical and vaginal tumors may resemble a bunch 
of fused polyps, the grape-cluster effect that led earlier observers to name them 
“botiyoid sarcomas.” It should be noted that a single polypoid mesodermal 
mixed tumor may be indistinguishable grossly from a benign polyp of the 
genital tract. 

The microscopic picture varies greatly Avith the individual tumor, and there 
is no constant difference between those of the uterus, cervix and vagina, except 
that neither bone nor cartilage has been found in those of the Amgina.^®’ 
They are true mixed tumors and contain numerous elements of mesodermal 
origin. All observers have agreed on the presence of myxomatous tissue, though 
not all have agreed on its nature; probably, hoAvever, it is embryonal mesen- 
chymal tissue.^® In addition there may be cartilage, striated and smooth muscle, 
myoblasts, bone, and so forth. Glandular structures, even adenocarcinoma, haA^e 
been reported as occurring in the uterine tumors,®’ but these Avere prob- 

ably incidental inclusions of benign or malignant endometrial glands.’^®’ The 
histologic diagnosis of mesodermal mixed tumor may be difficult and many 
sections may lie necessary to demonstrate heterotopic mesodermal tissue. As 
has been indicated, definite diagnostic criteria have not been universally ac- 
cepted, Imt Ave agree Avith i\Iorehead and BoAAnnaffi'* in the belief that it is umvise 
to exclude all but those containing striated myo1)lasts since mesodermal mixed 
tumors are a pathologic entity and a group clinically 

The prognosis in all three types is uniformly bad, regardless of therapy. 
The over-all mortality rate has been given as 95 per cent^; only one five-year 
and one ten-year cure have been recorded.® The tumors have a marked tendency 
to local recurrence and extension after even the most radical operation, and 
death from local extension or from general metastasis may be expected to occur 
in six to tAvetye months.^’ ®' ® IMetastasis to distant sites is, hoAvever, a relatively 
infrequent occurrence.^’ 


Comment 

The case reported herein Avould seem to be a typical example of a meso- 
dermal mixed tumor of the vagina. Besides a myxosarcomatous stroma, the 
tumor contained mjmblasts and striated muscle fillers, thus qualifying for the 
diagnosis in its most limited sense.®’ ® The occurrence of a positive result in 
staining for mucin AA’hich refutes Pfannenstiel’s contention that the so-called 
myxomatous tissue is actually mere edema, has been reported also by preAdous 
observers.®’ The presence of glycogen is further evidence of the embryonic 
nature of the tumor tissue. 

This ease has been presented because of the rarity of the condition and to 
bring the entity to the attention of clinicians and pathologists alike. On gross, 
and even on microscopic examination, such a tumor, seen at an early stage, 
might easily be dismissed as a degenerating simple polyp, only to have the 
patient return AA’ith an infiltrating neoplasm obviously of high-grade malig- 
nancy. This has been a frequent occurrence in the recorded cases and may 
explain, in part, the extremely high mortality rate. 
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IMcniorial jlos])ital, was about 5 laii. in «liaiii(*t(M‘ with a iiani, nodular surfai.'C 
that w'a.s l){!ffinninfi: to nlcrratt! in ])la<rr.s. 'I'lio ninrn.s was nnidcint(4y inovaltio, 
l)nl there seemed to be some “ short tminj: of the ri*:hl itai-ametrium.” Bio])sy 
reimrt i)y the late Jd-. dames Hwiti*^ staled "enithelioma, type ntieertain” (Fi<r. 
J). 'J'reatment. eonsisted of lt)f) 7ne. iionrs of radon administered in eaeh of 
three positions by vafiinai bomb oji A})ril 17. 11)22, and 3,dh0 me. liours admin- 
istered by jdatinnm eervix tandem on the following day. This was followed by 
a cycle of. low volfaec pelvic* x-ray to twcj anterior and two posterior fields on 
April 3!) and 20. 'I'lie jiatient remained nndei- the observation of the •'yneeolo.uie 
department of the ^Memorial Hospital for twelve and one-half years, until Xov, 
23, 3934. 3'here was no evidence* of residua! or reenrrent tnmor dnriii'' this 
period. 



Fig. 1. — Case 1. Cervical blop.sy .ct>cclmen. .showing anapla.stlc epklonnoltl carcinoma. 



Fig. 2.— -Case 1. Cervical tumor removed at autopsy seventeen and one-half years later, show- 
ing same ceil typo as original biopsy. 



LATE RECUREENCE OF CERVICAL CARCINOMA FOLLOWING 

RADIATION THERAPY 


Harold Speert, M.D., New York, N. Y. 

(From the Gynecological Service of the Boosevelt Hospital) 

M ore than one-half of the patients with earcinoma of the cervix who have 
been nnsuccessfully treated hj'^ irradiation at the Roosevelt Hospital 
showed a recurrence of their tumor within a year following treatment. Tumor 
recurrence after five years is distinctly unusual. This fact has served as the 
justification for the reporting of cervical cancer statistics in terms of five-year 
cures. Most gynecologists consider patients completely cured who survive this 
period with no clinical evidence of the disease. 

Cervical cancer does not always run so rapid a course, however. New con- 
cepts of the pathology and biology of the early stages of the disease have been 
developed during recent years. Lesions which formerly were considered benign 
or of questionable malignancy have been associated with genuine cancer suffi- 
ciently often, either Ijy the observation of the untreated patient during the 
ensuing years after biopsy, or by more intensive examination of the original 
specimen to merit the diagnosis of cancer themselves. 

Smith and Pemberton (1934) reported one case in which six years elapsed 
between the original biopsy, which later was diagnosed pathologically as car- 
cinoma, and the development of the lesion to the readily recognizable clinical 
entity; and in another they reported an incubation period of possiblj’’ twelve 
years. In a case reported by Stevenson and Scipiades (1938) .clinical cancer 
of the cervix did not appear until eight and one-half years after the microscopic 
diagnosis of noninvasive carcinoma. More recently Taylor and Guyer (1946) 
have described another case in which seven years elapsed between a positive 
biopsy and the ultimate diagnosis of clinical carcinoma. It has been sho-wn by 
Te Linde and Galvin (1944) that lesions diagnosed as intraepithelial carcinoma, 
noninvasive carcinoma, or carcinoma in situ, previously believed by some 
pathologists to be only precancerous, usually are found to contain regions of 
invasiveness if the specimen is sectioned serially. These observations strongly 
indicate that cancer of the cervix may develop quite slowly in its very early 
stages. 

The purpose of this communication is to record two extraordinary cases 
which show that cervical earcinoma may progress slowly, or perhaps even lie 
dormant for long periods after treatment by irradiation, during its later 
clinical stages. 

Case 1. — A. G. (R. H. No. 394167) was a 52-year-old white nuUiparous 
divorcee with a history of four spontaneous abortions. She was treated for 
primary carcinoma of the cervix in April, '1922, at the age of 35 years, at the 
Memorial Hospital. Her cervix at that time, according to a report from 
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^(nv yoiirs, .since .1030, .she iuid cxperienml ;i foul, bloorl-l infeed vn^inal dis- 
clinrKc, nlthmifili she had not niciistriialed since her ])revions radiotherapy. 
Pel vie oxaniination disclosed a liard, friahle Inrnor mass whicli involved the 
cervix and ad.jncent va}zi?ial walls witli slijilif fixation of the pai'nnictria. Biop.sy 
ol! the cervical tumor showed epidermoi<l carcinoma, ^rade III. 3'he surface 
e])ilhelium was ulcerated by a neo])last!c ^rrowlh comjiosed of .squatnous oi)i- 
Ihcliuin with limited keratini/.ation. 3’he cells were loosely arranged, had large 
nuclei, and numei'ous mitoses (Fig. 3). 'I’he patient ’s S(;rologic tests for .syphilis 
Avere positive. .During the next few weeks she received twenty deep x-ray 
treatments through four pelvic portals, a total dose of GdOO r. .Sevei’al ej)i.sodes 
of A’aginal bleeding occui'red in the coui'.se. of this tieatment, each being managed 
with vaginal i)aeking and blood transfusion. She received antisyphilitic therapy 
with bismuth at the same time. 'J'he patient was readmitted on Fel). 12, ID-io, 
because of abdominal c.ramies. Aveight loss, uremia, and anemia. The tumor had 
extended to the bladder and rectnm Avith the formation of a vesicovaginal fistula 
and a rectovaginal fistida. (.^vsloscopie examination indicated blockage of the 
right urctei* by the tumor, 3'he ]ialicnt died on i\Iay 10, 11)45. 



Fig. 3. — Case 2. Ccn-lcal biopsy spocinien, .showinp oplclormoia cnrcinom.a, nineteen and one- 

half years after trentnjcnt. 

Comment 

It is impossible to prove that the secondary cervical tumors in these tAvo 
eases represent recurrences rather than independent cancers. The fact that the 
histologic types of the secondary tumors correspond Avith those of the original 
biopsy specimens makes the presumption reasonable, hoAvever, that Ave are 
dealing AAdth long delayed recurrences of preA’iously treated cerA’ical cancel's. 
This presumption is strengthened in Case 1, because of the anaplastic nature 
of the tumor. Since this is the least common of the epidermoid cervical cancer 
types the chances of an independent ncAV groAvtli of the same type are small. 
CoA'ington (1947), in reporting recently a similar ease of recurrent carcinoma 
of the cervix seventeen and one-half years after radiation therapy, said that he 
had never seen a ncAv cancer develop in a cerAux Avhich had been treated previ- 
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She was admitted to the Roosevelt Hospital Sept. 21, 1939, complaining of 
vomiting, diarrhea, and lower abdominal pain of eighteen days’ duration. A 
hard, irregular, movable mass, about 15 cm. in diameter, occupied the right 
lower qimdrant of tlie abdomen. Tlie vagina 'svas constricted and tilled with 
liard friable tnmor. Biopsj’ of this tumor showed onlj' grannlatiozi tissue. The 
patient’s serologic tests for syphilis were positive. Her blood urea nitrogen 
was 85 mg. per 100 c.c. the day after admission and rose in three days to 115. 
Intravenous pyelograms showed no excretion of the dye from either kidney. 
The patient developed a toxic erythema and died Oct. IS, 1939. 

At autopsy the anatomic diagnosis ivas carcinoma, primary in cervix, 
with extension to fundus, Idadder, rectum, ovaries, Fallopian tubes, and meta- 
static invasion of periaortic lymph nodes, liver, and diaphragm; ureteral ob- 
struction, bilateral, Avith hydroureter and hydronephrosis.” The pelvic organs 
were greatly distorted by infiltration of the tzimor. The outline of the cervix 
was destroyed bj* ulceration and necrosis, the process extending into the vaginal 
walls. More than three-fourth of' the uterus Avas involA’’ed in the tumor mass. 
The eudometrium Avas thin and smooth except for a single small polyp. Micro- 
scopically the tumor shoAved irregular znasses of undifferentiated OAml cells 
supported by small amounts of stroma, Avith almost complete lack of organ- 
ization. The nuclei Avere hyperchromatic and mitoses Averc fairly numerous 
(Fig. 2). Dr. Walter Brandes, Pathologist to the Roosevelt Hospital, and Dr. 
EAving comimred sections of this tumor AAuth that of the original cerAucal biopsy 
of seventeen and one-half years pi-eviously azid agreed that they could not 
distinguish the one from the other, so completely similar Avere they in histologic 
detail. 

Case 2. — N. M. (R. H. No. 13502 and No. 28803), a 33-year-old married 
Jamaican Negro Avoman Avith tAvo children, Avas admitted to the Roosevelt Hos- 
pital for the first time on April 1, 1925, complaining of dysmenorrhea and inter- 
mittent backache and vaginal discharge for tAvo years. Her menses Avere reg- 
ulai', her last period having begun March 24. Her > cervix Avas large, bilaterally 
lacerated, eroded, and a thick purulent discharge A\'as in the canal. The fundus 
nms of normal size, retroA^erted, and a small fibroid a\\'}s present near the right 
cornu. On April 6, 1925, curettage, tnacheloplasty (Schroeder), left salpingo- 
oophoreetomy, hysteropexy (Simp.son), and appendectomy AA^ere performed. 
Chronic salpingitis Avas encountered. Histologic examination of the tAvo pieces 
of cervical tissue removed at operation revealed epidermoid carcinoma. The 
original specimen, unfortunately, eoxzld not be found for re-examination, but 
the pathologic report, Avhieh is quoted hercAvith, leaves little doubt as to the 
accuracy of the diagnosis: “Sections of the ceiwix through the region of the 
external os sIioav Avell-presei’Amd stratified squaznous epithelium and a fcAv 
typical cervical glands. In addition round masses of neoplastic ephhelial cells 
are present some distance beneath the surface epithelium. IndiAudual cells 
shoAv pale staining cytoplasm; the nuclei A^ary in size and shape and are hyper- 
chromatic. Mitoses are present. Occasionally a small cord of these cells lies 
free in connective tissue spaces. L;Annphocytes surround the tumor. Some of 
the epithelium is keratinized. The tumor masses invade the cervical glands in 
some places.” On April 16, 1925, 50 mg. of radium AA^as applied in the cervical 
canal for tAA^enty-four hours; and betAveen April 20 and July 14 the patient 
received a- filtered x-ra^^ treatment through each of six pelvic portals, Avitlz the 
200 kv. machine at a skin-target distance of 50 cm. — three exposures for thirty 
minutes each, and three for forty minutes. 

PolloAAfing her discharge from the hospital the patient returned at regular 
intervals to the Out-Patient Department until 1931. She Avas not seen again 
until Nov. 9, 1944, at the age of 53 years. She noAv stated that during the past 
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PELVIC CANCER DELAY^^ 

The Organization and Observations of the Philadelphia Committee 
for the Study of Pelvic Cancer 

•lonN* V, llowsox, PiMf.ADi'.t.intiA, Pa. 

Illiy Iiigli doaili rale from cimr.rr today ci/ipliasizos- the ‘rjnonnico of its 
(■auso, llie limitations of jn'c.scnt forms of thorajiv. and the failure to di.'iir- 
noso it vliih* still favoi-ablo foi- 1 rcatmimf. What measure of .suecess we enjoy 
is limited to that small grouj) of fortunate jiatient.s in whom an early diav^no.sis 
is ac'hicved. A greater ell'orl must he made to lU’eveiit its development and 
to lind it at its ineei)tion. 

The ]irohlems of making an early diagnosis of eaneer have long been recog- 
nized. h'or in.stanee, the vei-y hjcation of a malignant growth often precludes 
our ability to tind it. In contrast, aeee.ssible lesions afford no I’oasonable excuse 
for delay in their early disc()vei‘y. [Most malignaneies oeeiwring in the female 
])elvi.s fall into this lattei- emtegory. Basically, therefore, the early di.scovcry 
of eaneer .so located is deficndent. on the prompt action of the ])alient at the 
first sign of trouble; and likewise, on the phy-sieian’s immediate discharge of his 
duty at. her fir.st. visit. 

It has been shown frequentl.v that the ])hysician is an important factor 
contributing to delay in the earl.v diagnosis of cancer. The very life and death 
of an individual may depend on the physician’s degree of .sus])ieion of cancer, 
his ability to recognize its early stages, and u])on his ultimate recommejidation. 
If, as it seems, the physician is a contributor to delay in the diagnosis of early 
cancer, then something beyond mere criticism is indicated. Remedial sugges- 
tions have been made many times, but no practical educational program for the 
general practitioner or physicians in general has evei' been established. 

Two years ago a gronp of physicians in Philadelphia pi‘oi)osed a plan 
whereby they hoped to stimidate phy.sieians to recognize their responsibility in 
regards to the diagnostic dela.y period in patients suffei’ing with pelvic cancer. 
In brief it was proposed : 

1. To form a committee of gynecologists who would study all pelvic 
cancer eases in Philadelphia with special reference to the sequence of events 
occurring between the onset of the ])atient ’s first symptoms, a definite diag- 
nosis and adequate treatment. 

2. To utilize the facts obtained from this study to inform the medical 
profession of their importance in diminishing the delay in diagnosis of pelvic 
cancer. 

♦Read before the Philadelphia Obstetrical Society, Feb. C. 1017. 
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ously by radium. These two cases, therefore, are submitted as recurrent cervical 
cancers which appeared seventeen and one-half years and nineteen and one-half 
years after initial treatment, respectively. Covington’s case and the present 
two represent the latest local recurrences of epidermoid carcinoma of the cervix 
of which I have been able to find record. 

From a practical clinical standpoint it would seem safe to consider as 
probably cured any patient with cervical cancer who survives the standard 
five-year period without evidence of recurrence. Kecords of the Roosevelt Hos- 
pital contain 105 cases, exclusive of the 2 above, in which the time of recurrence 
could be determined in patients treated with radium. The time intervals are 
shovTi in Table I. The average time of recurrence was 14.5 months. Fifty- 
seven per cent of the recurrences were detected within a year of treatment, and 
only one recurrence was observed after five years. 


TiVBLE I. INTERVAI. BETWEEN TREATMENT AND RECURRENCE IN 105 CASES OF RECURRENT 

Cervical Carcinoma 


INTERVAL (MONTHS) | 

NUMBER 

PER CENT 

0- 6 

37 

35 

7-12 

23 

22 

13-24 

28 

27 

25-36 

8 

8 

37-48 

7 

7 

49-60 

1 

1 

over 60 

1 

1 


Summary 

The average interval between treatment and recurrence in 105 patients 
with recurrent epidermoid carcinoma of the cervix treated with radium was 
14.5 months. Fifty-seven per cent of the patients manifested their tumor 
recurrence within a year. Only one recurrence was observed after five years. 
Two additional cases are reported in which local recurrence of previously 
irradiated cervical cancer occurred seventeen and one-half years and nineteen 
and one-half years later, respectively. 

Addendum: The present data are at variance with a recent report by D. G. Morton 
(Am. J. Roentgen. 57: 685, 1947). Of 45 patients with cervical cancer who survived five 
years after irradiation therapy, 13 (29 per cent) subsequently died of cancer. 
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delay by llio pliy.sicinn is disclosed, little emphasis and importance are placed on 
this in itself. The iinderlyin<x reason for the delay is the important lo))ic of 
discussion. For oxamide, when the delay resulted from failure to take a iuopsy, 
the discussion will evolve around the question of whether a general practitioner 
should attempt cervical biopsy. If .so, what eqtnj)mont should he have available? 
Should he biop.sy all cervices .showing erosion? blow should he decide the need 
of a biop.sy? At the conclusion of the discussion, the hel])ful .sutrptestions and 
the constructive criticism have been a le.sson to all ]u-esent. The physician who 
failed to take the biop.sy has been forgotten, and this is as it should be. 

Summary of Results 

Between Nov. 3, 3045, and Jan. 3, 3047, some 455 living patients with 
pelvic eancer were investigated. Of this number, in 345, or J3.8 per cent, there 
had been no delay. The remaining 0.10, or 08.3 ])er cent of the cases, demon- 
strated a lapse of one or more months from the time the .symj^toms were first 
noted until a correct diagnosis was made and adequate treatment instituted. 

Nmnhnr of o.iiHna invc.«tipntc<] ‘I;";" 

No cloliiy 14 .') 

Delay of more tlmn one month SIO OS.l^o 

Of these 330 cases .showitig a delay it was found that the patient alone was 
responsible in 107, or (53.0 per cent; tbe physician alone was at fault in 76, 
or 24.5 per cent, of the eases. In 37, or 12.0 per cent, of the eases, the patient 
and the physician were equally dilatory. Tims the combined total involving 
the physician was 313 cases, or 36.5 per cent. 

Ninnhor of caso.s showing tlelay 310 

Posponsibility — 


Patient 

1D7 

63.6Cc 

Phy.sician 

76 

24.570 

Pliysician and patient 

37 

1 2.0 7o 


In 93, or 82.3 per cent, of the cases, one phy.sician contributed to the delay. 
In 37, or 15.0 per cent , of the cases, two physicians were involved in the delay of 
each patient. Three physicians were dilatory in three of the cases, or 2.6 per 
cent. It should be noted that in the 113 cases showing physician delay there 
was a total of 136 doctors responsible — Avhicli truly is a more revealing index 
of the problem at hand. 

Number of cases showing physician delay 113 


Delay by one phy!;ician 

93 

82.3 7o 

Delay by two physicians 

17 

lo.07o 

Delay by three ph 3 'sicians 

3 

2.67o 


136 physicians involved in 113 cases 

These figures demonstrate that the physician plays an active part in tlie 
problem of a delay in early diagnosis. Thus in a small way a program has been 
launched for educating the physician (be he specialist or general practitioner) 
to the opportunity afforded him to make an early diagnosis in cases of pelvic 
cancer. The Committee believes that such a program can become an influential 
contribution for obtaining earlier diagnoses in pelvic cancer and thus a better 
salvage of patients afflicted with this disease. 
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The project was accepted and sponsored by the Philadelphia Olistetrical 
Society. Such a committee was appointed and received the approval of both the 
Philadelphia Department of Public Health and the Philadelphia County j\'Iedical 
Society. Headquarters were established in the County Medical Society Building 
and the American Cancer Society granted funds, sufficient to permit the em- 
ployment of a full-time investigator to carry out the actual work. 

The principal hospitals of Philadelphia soon gave their full cooperation 
to this undertaking. They granted permission for the Committee’s investigator 
to enter their wards and out-patient clinics for direct questioning of each 
patient suffering with pelvic cancer. At the present time the Committee has 
access to such patients in 19 different institutions, which include all of the 
teaching hospitals. A questionnaire designed for its brevity, clarity, and chrono- 
logical disclosure of facts about the delay period has been used to help correlate 
and record the desired information. 

Method of Utilization of Material 

The Committee meets monthly. Prior to each meeting the cases investi- 
gated during the preceding month are classified into two main groups : those 
eases revealing no delay and those eases with an apparent delay. The cases 
with an apparent delay are then subdivided into tiiree categories : (1 ) delay due 
to the patient, (2) delay due to the physician, and (3) delay due to both the 
patient and the physician. The cases .showing physician delay are further 
scrutinized for detailed discussion at the time of the next meeting. 

In Jilarch, 1946, the custom was instituted of inviting any pliysician inti- 
mately connected with the cases exhibiting delay to meet with the Committee to 
participate in the discussion. This was nece.ssary for two reasons: The infor- 
mation obtained by our questionnaire was entirely that voiced by the patient. 
Knowing the frequent inaccuracy of patients’ statements the Committee felt 
that in no case should the responsibility for delay be ascribed to a physician 
without affording him the opportunity to present the facts as he knew them. 
The second reason for inviting the family physician, and the main one, Avas to 
begin a program of education among the physicians of this city. Specifically 
the group AAOshed to create a higher index of suspicion for pelvic cancer, empha- 
sizing the importance of making adequate pehde examinations and early diag- 
noses. The Committee AAms anxious to reveal the true causes of physician delay 
as they Avere brought to light by the survey and to take active steps to correct 
them. 

Getting the busy doctor to attend the meetings at first posed a problem, 
since no physician is anxious to be censored or questioned as to his efficiency in 
the handling of his patients. In order to reach the physicians in question, a 
letter AA^'as Avritten to each one, inAoting him to attend tlie meetings to further 
disclose the details of the ease history as he ImcAV it. It Avas explained that the 
purpose of the Committee was not to ridicule or castigate anyone, but it Avas 
necessary to obtain all the facts before determining the existence of a true delay 
or AAdiat could be done to prevent a similar delay in the future. To date tAAjenty- 
seven phj^sicians have met Avith this Committee. The response and eoopei-ation of 
these physicians have been most encouraging. 

The meetings have been informal and friendly, yet the discussions have been 
serious and stimulating. The physicians AAdio liaA^e met Avith the Committee have 
been dealt AAUth in a friendly AA^ay and there- has been a mutual exchange of ideas 
betAveen the general practitioners and the specialists in Gynecology. Wlien a 
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Since llic liver and kidney lesions are not peeidiar to eelanipsia — ])re- 
eelanij).sia, and, since the Goldhlatt. ki<lney does not produce cclantjjsia, it seenis 
that animal ex])erimentation is of litth; value in determining the etiology oC 
eclampsia. 

Several re])orts indicate that there is no ahnormal i-enal physiology in 
eclampsia — ]n-c-cclampsin. 'I’liis is diflienlt to helicve, especially since all the 
studies were made when the patients were S(;ere1ing urine and not during the 
aniiric ])hase of the disease. 

One investigator states that, repeated injections of Vei'atrone (v(!ratriun 
virides) does cause a reduction in blood ])i‘e.ssurc, hut at the same time there 
is a marked reduction in urinary output, fie concludes that the use f)f \'era- 
ti’ono is contraindicated in the treatment of pi’c-eclampsia — eclam])sia. 

Several re])orts have been published claiming that the injection of pla.snia 
has been of great benefit in the treatment of eelamivsia, Eelami).sia is such a 
])rotcan ilisease, being r(‘adily curable if early delivciy oceui's, that it requires 
a largo number of cases to proi)erly (n-ahiate a specific treatment. 

Kei^orts are still being ])ubli.shed in which eclamj)sia is attributed to faulty 
diet. This seems difficult to prove atid c(“rtainly in most clinics eclampsia is 
rare, but pre-eclampsia still occurs even in ]>atienls who have been on a rea.son- 
ably tidetpiatc diet. 

High spin.'d anesthcsiti, esjiecially Avith the catheter tcchnirpie, seems of 
in-oved value in the treatment of the cardiac failure with ])nbnonary edema 
that is such a sci'ious complication of cclampsiti. If this work is confirmed, it 
is the most important contribution to the treatment of eclampsia — pre-eelam]).sia 
that has been develo])cd in the past decade. • 

Since eclam]).sia — ])re-eclampsia is an entity ])eculiar to the human race, 
.studies as to the etiology and treatment must be made on ])regnant patients 
and not on animals. 

W. J. D. 


Necrology 

PRANK PARROAA'^ SIIMPSON, long associated as gynecologist Avith the ho.s- 
Aitals of Pittsburgh, Pennsylvania, died on Feb. 10, 194S, in Honolulu, T.H., 
Avhere he resided since his retiremeiAt about tAventy years ago. He Avas born in 
1868, graduated Avith a baccalaureate degree from the University of South Caro- 
lina iu 1889, and received his j\I.D. at the University of Pennsylvania in 1893. 
He AAms President of the American Gynecological Society in 1917, Vice-President 
of the American Association of Obstetricians and Gynecologists in 1905, Secre- 
tary General of the Seventh International Congre.ss for Obstetricians and Gjme- 
cologists ill 1912, section chairman of the American Medical Association, in 1912, 
Chief of the Medical Section, Council of National Defense, 1917-1918, and 
Lieutenant-Colonel Medical Corps, United States Army. 
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ECLAMPSIA 

Several reports on the etiology of eclampsia are based on the premise that 
the disease is primarily a hypertension dne to spasm of the arterioles. Most 
investigators, however, believe that eclampsia — pre-eclampsia is a clinical entity 
in which there is first a water and salt retention dne to an abnormal capillary 
permeability. Some of the patients develop hypertension (which may be 
compensatory), proteinuria, and a verj;- few have various other symptoms and 
signs due to cerebral anemia, culminating in convulsions and coma. 

Grollman stated that if the Goldblatt clamp is properly placed oii the renal 
artery there is no increase in the blood pressure during pregnancy, or if there 
is a hypertension before pregnancy, that the blood pressure decreases to normal. 
The acute toxemia described by some investigators as a result of constricting 
the renal arteiy is due to too great a constriction. He thinks that the normal 
blood pressure is due to the increased vascular bed resulting from the pregnancy. 

Smith and Smith still believe that a defieie7my of esti’ogen and progesterone, 
as well as abnormal oxidation of the estrogens is associated with certain patho- 
logic changes in the placental sjniaytium resulting in a failure of the latter to 
utilize chorionic gonadotropin. The result of this abnormal hormone and pla- 
cental metabolism is the production of a protein similar to menstrual toxin. 
This toxin according to them is the cause of pre-eclampsia. They have treated 
a small group of patients with a protective pseudoglobulin which they think 
has resulted in clinical improvement. It is difficult for one to see any striking 
effects of this neutralizing protein fraction, 

Grollman states that hyperfunction of the posterior lobe or the basophilic 
cells has no connection with the etiology of ecla7np.sia or hyperte77sion. He also 
states that it remains to be proved that horn707)al al^eiu-ation is the cause of 
toxe7nia and not the result of some fu77dame77tal p7'ocess. 

Several i 7 ivesti gators have reported the production of the pcrii)ortal hemoi-- 
rhage and necrosis in experimental animals by various procedures. Diockmann 
has observed several patients who shoAved no evidence of eclampsia prior to 
death, yet the liver shoAved the typical lesion of ecla7ni>sia. Ho believes that 
the periportal hemorrhages found in the liver are peculiar to the pregna7)t 
AA’ 07 na 7 x under cex-lain coxiditions, but are not pathogno7no77ic of eclampsia. A 
recent report indicates that thickening of the basement 7nemb7-a7]e is not alway.-.- 
present in eelaxnptic patieixts. Thus there is 710 pathologic lesion either in the 
liver or the kidney characteristic of eclampsia. 
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Tlio OHSiiyiHls (•.otiithidf.Hl that it wna iinjtOHHitjlc' to infliienn; tlio pituitary j;Ifiri(l of U7 
white female infantile rats with .Minull flo.soH of x-rny, 2 to -lo roent(;eii tinitw; and, in such 
cases, the ovaries could not he Ktiiuuhited. 'J'he anatomic fmdinj'!i confirmed the hiolo;,'ica! 
studios. Dissection and histolopic investijjntion.s did not show any special difTcrcnce 
hctwcon the cxpcrinionltil and J2 control animals. Increased function of the pituitary 
could not bo observed biolojtically or by morpholo;,'ic chnn(,'eH. 

Tho ciftht rats treated with fiO to J,000 rociilf’oti iinit.s, or their ci^ht controls, did 
not reveal any irreguluriti(!a of ovarian function nor hi.stolofjic changes of ovnrie.s o. 
l)ituilary glands. C, K. FonsoMK, 


Gynecology 

Matus, V., and Moreno, G. M.: Importance of Puncture of Cul-dc-Sac of Douglas in G>*nc- 
cology, Bob Soc. chilenn dc obst. y ginec. 11: 2.'b27, Ifilfi. 

During the year.s lilt}-}:"), jiclvic, puncture was employed 11] times. The indirmtions 
wore as follows: tubal pregnancy, TiO; pelvic absce.‘-,«--, 35: postoperative complications, 8; 
peritonitis, 0; no diagnosis (blank jiunc.ture), 5; tuboov:irinn absces.«, ■}; infected hematocele, 
.1; ovarian cy.st, 1 ; and ruptured bladder, 1. 

The authors believe that jielvic puncture i.« n very helpful procedure. They compare 
its usefulness with three other procedure.s u.eod iji gynoeologv', namely, the .Schilling hemogram, 
endometrial biopsy, and the Friedman pregnancy test. J, P, Gukf.niiiu.. 

dc Moraos, A., and do Amaral, C,: Concerning Cases of Tulicrculosls of the Pcmalc Geni- 
talia, .\n. brasil de ginec. 22: 2r)r)-2{)2, llllO, 

During the last two years, the authors observed eight cases of tuberculosis of the 
fcninlo genitalia among 951 patients operated on at the Gynecological Clinic of the National 
Faculty of Medicine of tho University of Brar.il. This repre.sents an incidence of 0.84 per 
cent. Tho authors discuss the diagnosis of this condition and they particularly cmplmsir.o 
tho importance of making microscopic o.xaniinations of all tissue removed at operation. 

Gynecologic Operations 

Brindeau, A., Lantuejoul, P., and Hubert, L.: The Use of Ovular Membranes in Creation 
of an Artificial Vagina, Gyncc. ct obst. 45: 417, 104G. 

A third successful creation of an artificial vagina, by a technique published by 
Brindeau in 1938, is recounted. With a sound in the bladder, and a guiding finger in the 
rectum, a channel is created through the perineum, between whatever labial structures are 
present. This channel is then lined with ovular membranes obtained at u simultaneous cesarean 
section. The membrane sac is anchored to the vault with a few sutures, and the free edges 
are united with the margins of the original U-shaped perineal skin incision. The lined canal 
thus produced is packed for a week with gauze soaked with horse serum, and for a second 
week with gauze soaked in cod liver oil. Tliercaftcr the patient inserts a No. 20 Ilegar bougie 
daily for six weeks to prevent stenosis during the healing process. The membranes are grad- 
ually replaced by epithelium, and tho patient reported had a good functional result. The 
authors have done preliminary laparotomies in those cases. IR^^XG L. Frank. 

Judd, George E.: Preservation of the Upper Pelvic Floor and Bladder Support in Total 
Hysterectomy, West. J. Surg. 55: 209, 1947. 

A historical review of total hysterectomy is presented. The chief support of the uterus 
is the endopehne fascia which covers the pelvic organs below tlie visceral peritoneum. In 
some cases tho fascia is strengthened and forms true ligaments notably in the base of the 
broad ligaments; posteriorly it forms the uterosacral ligaments and anteriorly the uteropubic 
ligaments. Cystocele is primarily a hernia of the bladder through a break in the uteropubic 
fascia. Prolapse of the uterus results from laceration or stretching of the endopelvic fascia, 
laterally and posteriorly. 
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Malignancies 

Cantone, C.; Carcinoma of the Stump After Supravaginal Hysterectomy, La Ginecologia 

12: 285, 1946. 

During the period iDetween 1938 and 1944, carcinoma of the stump after supravaginal 
hysterectomy was observed in the Department of Obstetrics and Gynecology of Vercelli in 
0.67 per cent of the cases. 

Mortality rate, after total hysterectomies (excluding operations performed for car- 
cinoma), reached 2.50 per cent, while in cases of supravaginals tlie mortality was reduced 
to 1.3S per cent. * The number of total hysterectomies during the above-mentioned years 
was 182, the number of subtotal hysterectomies 595. 

Cantone recalls the opinion of some gynecologists in this country, that in hospitals 
where hysterectomies are not very frequently performed, the supravaginal operation should 
be considered the method of choice, if a definite indication for a total hysterectomy is not 
present, but believes that the matter requires further investigation. Gemma Baezilai. 

Purth, J., and Sobel, H.: Hypervolemia Secondary to Grafted Granulosa-Cell Tumor, 

J. Nat. Cancer Inst. 7; 103, 1946. 

Hypervolemia (increased blood volume) occurs in mice engrafted with certain, but 
not all, strains of granulosa cell tumor. It amounts to over twice the average volume 
found in normal animals, or in mice bearing other tumors. There is an increase in plasma 
volume (in contrast with human polycythemia), a twofold increase in total red cells, and 
in cells per unit weight; and a slight fall in rod-cell count and in hematocrit. At necropsy 
there is marked congestion of liver, spleen, adrenals, and bone-marrow. The hypervolemia 
does not parallel the tumor size, the amount of organ congestion, nor the extent of estro- 
genic change. It does not follow massive doses of estrogens alone. 

These tumors evidently produce a substance which affects the blood volume mecha- 
nism, and cause the appearance of blood changes like those seen in pregnancy. The .sub- 
stance may be a hormone like those secreted by the adrenal cortex. Irving L. Frank:. 


Endocrinology 

Baidins, Von A., Olaesson, L., and Westman, A.: On the Influence of Roentgen Treatment 
Upon the Gonadotrophic Function of the Pituitary, Gynaecologia 122: 347-362, 1946. 

The authors,, reporting from the Woman's Clinic of Karolinska, Stockliolm, attempted 
to re-evaluate the g'onadotrophic function of the pituitary gland after x ray treatmen 
In. their opinions this'.’ problem was unsolved. The authors, therefore, investigated the 
Mnenpe of x-rnys'upon the gonadotrophic function of immature female white rat,s, using 
:6|;fdiii{als. of .which 38 were in their study groups and 23 were employed as controls. 
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Alustakalllo, M. J.: On Congnnltal Sincipital Enccplmlocolc and Its Treatment, With 

Special Reference to the Structure of the Wall, Ann. (4iirnrg. i>i (iyjir(>. Fenniae 35: 

Stipplenioiil 2, HiKi. 

A nu)iu»grii|)li on tin* .‘iiiliject of congoniinl ••ticnplialoccIcH is (irn‘cnt'‘i!. 'J’lic liferalurn 
on tlio Hulijoct, going bat;!: ns far ns llie (•uriy part of tin- <Mi;litct>nt!i (•.I'ntiiry is fovi-rod in 
(lotail. Four eases of sineipilal enet'plialoeele. all of wliieli ^w•re oiienited and all of wliicli 
recovenal, are llien roporled. 'J'wt) wen; female infants; one Ilirt'e weelis old, and the other 
seven months old. 'I'ln; other two w<‘n> a male tif 17 ytmrs nnil a ftonab; 20 years of agt*. 
The sym])lom.s, din'erentlal diagnosis, jirognosis, and Irt-atimoit of the eondititm are then 
discussed. It is staled that Itandy felt that operatifui slumld 1/e postiiornsi until the infiint 
was one year old. However, tin' results shown by (he author in the two infants ojn.Tated 
would tend to eonirndiet this. 

A detailed study was maile of tlu' tis«ue remtived from three of the four eases and 
anyone interested in this subjt'ct woulri be well advised to refer to this sei;tion of the 
monograjdi. Finally, in discussing the etiology the author states that, inasmueh ;is ther/; 
have been several reports of (wo or even three eas/'s in tlu* same Family, "we must as- 
sume that some endogenic factor does exist.’* llKi.’UKUT .1. Simon-. 

Nelson, T. Y.: Intracranial Damage in the Newly Bom, M. .T. Australia 1; 2f>S, 1017. 

'I’lie author wishes to stress the group of eases in which the intracranial damage is 
so groat and the symptoms are so severe that the rpieslion of survival is in doubt. The 
.subdural type of hemorrhage is the most fre/pient ami the intraeeridiral the most infre- 
quent. 'I’lie various signs ami synqitoms referable t/» the /litferent types of intnicranial 
hemorrhage are described. A detailed description of subdural hemorrhage is given n.s well 
as means of substantiating this diagnosis. 

Early diagnosis and .appropriate treatment are essential if the baby is to survive. 
The author feels that if the jiresence of blond in tin* subdural space can be established, 
the blood should bo evacuated as early and ns eomjdetely ns possible. Wii.i.i.txr 

Maternal Vitamin A Intake and Ocular Abnormalities in the OtTspring,* Nutrition Rev. 

5; 89, 39J7. 

The eyes of young, born of rats markedly deficient in vitamin A, show a variety of 
ma.ior anatomic defects and distortions. For these to apj/ear, the maternal serum vitamin 
A must be one-tenth normal or less; a level at xvhich 2.5 j/er cent of the mothers die, fetal 
resorption is common, and normal birth impossible. At slightly higher levels the eyes 
show no change xvluitcver. Therefore, it is reasoned that congenital rotrolcntal fibroplasia, 
which occurs in S per cent of infants weighing less than 5 jioumls at birth, is probably 
unrelated to vitamin A deficiency. InviXG L. Fk.vxk. 

Fiikas, Von M.: Streptococcic Sepsis of the Newhom From Mastitis in the Pregnant 

Mother, Gynaecologia 123; 53-57, 19-17. 

Fukas, of Athens, rejiorts an unusual case where a normal male infant was delivered 
without maternal complications. Tlio baby was apparently in excellent health until three 
days of age, and ultimately died of streptococcal septicemia. Autopsy confirmed the diag- 
nosis. The mother had suffered from serious mastitis of the left breast for two months 
prior to deliver}-. Tlic author -was of the opinion that the portal of entrance to the hahy 
was via hematogenous transmission of streptococci in utcro, and that tlie spread of infec- 
tion occurred in tho baby when the antibodies from the mother had been overcome by the 
overwhelming infection. The placenta was negathm to histologic study. C. E. Folsome. 

♦This is a review article, based on papers of: 

1. Warnaky, J., and Sebraffenberger, E.; Proc. Soc. Exper. Biol. & Med. .-.T: -19. 1944. 

2. Jackson, B., and Kinsey, Y. E. : Am. J. Opbth. 29: 12S4, 194C. 
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The author describes and illustrates his technique for total hysterectomy based on the 
above anatomic knowledge. The broad ligaments are cut and ligated, and the uterine vessels 
ligated and cut. A cuif of the endopelvic fascia is then made by a circular incision around 
the cervix. The anterior cuff is pushed down along with the bladder; the posterior is pushed 
along with the uterosacral ligaments, and the lateral or cardinal ligaments are dissected free 
of the uterus and ligated. rThe vagina is entered posteriorly, and a circular incision made to 
remove the uterus. Sulfanilamide powder is put in the vagina. The vaginal cuff is closed 
and then the fascial cuff, including the cardinal ligaments laterally and the uterosacral liga- 
ments posteriorly, is sutured over the vaginal vault. Where a cystocele exists the uteropubic 
fascia is approximated to provide a new floor for the bladder. The entire area is peritoneal- 
ized by suturing over with the peritoneal fold of the bladder. Wiluam Bickers. 

Menopause 

Taylor, B. D., Corcoran, A. C., and Page, Irvine H.: Menopausal Hypertension; A Critical 

Study, Am. J. M. Sc. 213: 475-476, 1947. 

The authors, reporting from the Lilley Laboratory for Clinical Research, Indianapolis 
City Hospital, followed 179 castrated women and twenty-one with the natural menopause. 
They demonstrated, in these cases, that arterial h 3 'pertension was no more common in them 
than in the general population. "Vasomotor instability," as exhibited by "hot flashes," 
perspiration, and tachycardia were not necessarily associated with hypertension, and their 
alleviation by estrogens need not affect arterial pressure. 

The menopause seemed to intensify pre-existing psychonouroses. Despite severe neu- 
rotic behavior, hj'pertension did not develop within three or more years except in six of 
those 200 subjects. Prom these data the authors conclude that the relationship of the 
menopause and hypertension was incidental, and the loss of ovarian secretion was neither 
a primary nor a contributory cause of arterial hj'pertension. C. E. POLSOilE. 

Newborn 

Rossi, Antonio; Weight and Length of Newborn, Ginecologia 12: 100, 1946. 

Rossi reviews weight and length of newborn babies, and the weight of the placenta, 
of confinement cases in Novara, Italy, from 1937 ta 1943. A definite decrease in weight, 
length of the babies, as well as a reduction in the weight of the placenta is noted. This 
applies to the population as a whole, as well as to different social and financial groups: 
housewives, factory workers, women from rural districts. 

The average weight of the newborn babies for the entire population in 1937 amounted 
to 3,236 Gm., and in 1943 it decreased to 3,030.8 Gm. The average length of the newborn 
was 50 cm. in 1937, and decreased to 49.5 in 1943. The weight of the placenta was 547 
Gm. in 1937, and 526 Gm. in 1943. On considering weight differences in the various social 
groups, one finds in the group of babies of housewives a decrease from 3,330.9 Gm. to 
3,063.5 Gm. in weight; 50.3 cm. in 1937 to 49.7 cm. in 1943 in length; and a decrease in 
placenta weight from 552 Gm. to 521 Gm. In the factory workers, the most underprivi- 
leged group in Italy, the weight of the newborn babies reached a low of 2,955.6 Gm. in 
1943, as compared with 3,142.5 Gm. in 1937. The length of the babies showed a decrease 
from 49.6 cm. to 49.2 cm., and the weight of the placenta was reduced to 517 Gm., as com- 
pared with the average weight of 541 Gm. in 1937. In the rural districts, the decrease 
was less spectacular. Prom an average weight of 3,197 Gm. in 1937, there was a drop to 
an average of 3,077 Gm. in 1943. Prom a length of 50 cm., there was a decrease to 49.6 
cm., and the weight of the placenta decreased to 528 Gm. from the average 538 Gm. in 1937. 

Conclusion: A definite reduction of the length and weight of the fetus, and of the 
weight of the placenta, which — although showing some differences in favor of the babies 
of women in rural districts, and a maximum drop in the group of factory workers is 
equally noted in the population as a whole, and must therefore be credited to the deteriora- 
tion of nutrition and emotional strains associated with war. Gemma Barzieai. 



Correspondence 


Induction of Labor 

To (he Editor: 

T Imvc rcfifl witli ffreat. interact tin* rojiort of (lio on (!u* iinhiotion of labor 

whicb took place at the Chicago (lyiifcolo^icjil Society in Xoveinber, nnd v.-as jiubliplied 

in the JounxAn in Scpiomber, 3017 (p. -lild). 

^^ost British obstofriciana will apree with the general conelnaions therein, bat there is 
one connnent. 1 Hhould lilce to make on the methods advocated for inducinit; premature labor. 

As Dieckmann arid McCready state in their article, the Drew-Smythc catheter is used 
extensively in British hospitals, and indeed it is the almost universal method of choice. Baj's, 
boufricH, etc., are now rarely used, and many of u.s in tliis country have lont^ been .curpriaed at 
the retention of these cnmborsnme and dangerous instruments by .American obstetricians. Tlic 
reluctance to adopt (lie catheter method is also curiously conseia’at ive. This method earrie.s the 
great advantage of leaving tlie forewaters, and eonseiiuently the uterine bacteriologic barrier, 
intact, and has drastically reduced tho incidence of infection. As Dieckmann says, htbor doe.s 
not ensue immediately in all, but it does in the great majority of cases, and in any event the 
procedure may be repeated twice, or even three times. 

Simultaneous stimulation witii a complete medical induction is a useful reinforcement, 
and the danger of hemorrhage from damage to the placenta is negligible in careful hands. 

.Vunr.nT Davi.s. 

93 HAKnEY STnr.rr, 

Loxnox, Dec. 31, 19-} 7. 


Drainage of a Hydrocephalic Head 

To the Editor: 

D, N. Danforth (Ast. .T. Oust. & Gynec. 51: G91-G95, ]9t7) presents a modification 
of the procedure mentioned by Standee for decompressing and draining a hydrocephalic 
head in a breech presentation. Still another slight modification, available when the 
spinal canal is opened in the cervical region, consists in using a metallic catheter for 
passage into the distended ventricles. This variation jicnnits easy collection of the 
fluids, so that it may be measured for the record. 

When there is a spina bifida, as so often happens, a metallic or stiff silk catheter, 
depending upon tho location of tho defect, may be passed through the defect in the 
vertebral arches. Moreover, when tho hydrocephalic liead presents by tho vortex, its 
fluid contents may be easily drained through a regular abdominal paracentesis trocar 
passed through an open suture under sight or touch. 

These procedures have been employed for many years and have great h- simplified 
the management of labor complicated by ccphalopclvic disproportion on the basis of 
hydrocephalus, but are rarely mentioned in standard textbooks. They are so much 
simpler than the classic technics that their general adoption would seem indicated. 

E. D. Plass, M.D. 

Iowa City, Iowa 

Nov. 3, 1947 
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Pregnancy 

Belvederi and Morano: Ophthalmoscopy Study of the Eyeground in Pregnancy, Riv. ital. 

di ginec. 28; 3, 1945. 

Belvederi and Morano of the Medical School of Bologna studied retina changes in 142 
cases of normal and impaired pregnancies. They found venous hyperemia, retinal vessel spasm, 
retinal edema, and cottonwool exudate, hemorrhages, macular stars, detachment of the retina, 
and amaurosis. 

They discuss the relationship of those ocular signs and symptoms to findings in cases of 
pregnancy showing no other pathologic change, in eases associated with renal diseases, or 
associated with toxic changes. 

In cases of otherwise normal pregnancy, venous liyperemia was present in 36 per cent, 
retinal spasm in 38 per cent, edema in 30 per cent, and retinal stars in 4 per cent of the cases. 

In pre-eclampsia, 22 per cent of the cases showed normal eyegrounds ; 44 per cent showed 
venous hyperemia; 38 per cent, retinal spasm; 51 per cent, retinal edema; 15 per cent, retinal 
stars ; 9 per cent hemorrhages ; 2 per cent, detachment of the retina. 

In cases of renal disease in pregnancy, the ej^eground was normal in 37 per cent, there 
was venous hyperemia in 62 per cent of the cases. Retinal arterial spasm was present in 25 
per cent of the cases, retinal edema in 50 per cent, retinal stars in 37 per cent, retinal hemor- 
rhages in 12 per cent. 

In cases with severe eclampsia, the eyeground was normal only in 15 per cent of the 
cases, venous hyperemia was present in 47 per cent, arterial spasm in 43 per cent, retinal 
edema in 75 per cent, outlined macular stars in 43 per cent, retinal hemorrhages in 34 per 
cent, detachment of the retina in 6 per cent, amaurosis in 9 per cent of the cases. 

On the basis of their findings, the authors advocate routine eyeground examinations on 
all pregnant women, and repeated examinations in all cases associated with more or less 
obvious symptoms of toxic changes, or of renal diseases. Gemma Barzilai. 


Gianaroli, L.: Capillary Fragility in Pregnancy, Riv. ital. di ginec. 28: 225, 1945. 

Studies conducted during wartime by Gianaroli on women at various stages of ges- 
tation indicate that a latent vitamin C deficiency was present throughout among pregnant 
women in the obstetric department of the Medical School in Bologna. 

Vitamin C deficiency was evaluated indirectly by approaching capillary fragility. This 
was done by Cianci’s method, that consists in counting the petechiae appearing at bend of 
elbow, following the application of a suction bell. 

During pregnancy and during puerperiura, abnormal capillary fragility was demon- 
strated. It was, however, readily lowered by oral supply of 200 mg. vitamin C daily for 
seven consecutive days, while a much higher dose was requested to reduce capillary fragility 
during the puerperium. This shows that in the puerperium there was a higher degree of 
vitamin C reserve deficiency. 

The result of this evaluation of latent vitamin C deficiency through demonstration of 
capillary fragility parallels findings by Maciotta in earlier research in the same medical 
school in which vitamin C content of blood and urine was measured in different stages of 
gestation. Gemma Barzilai. 

Toxemia 


Umberto, Bracale: Blood and Bone Marrow Disorders Associated With Eclampsia, Arch. 

di obstet. e ginec. 51: 245, 1947. 

In a series of 21 pregnant women, with eclampsia, blood and bone marrow elements were 
studied. In the peripheric blood, erythrocytes, hemoglobin, and Ijmiphocytes appeared reduced 
in number, while leucocytes were numerically increased. 

In the bone marrow that was obtained by puncture of the sternum, anisocj’tosis, micro- 
cytosis, and macrocytosis were present in the elements of the red series. Heraohistioblasts v ere 
increased, and the red and white cell index shifted toward the latter. Mjelocytes vere deli 
nitely increased. As a whole the blood picture revealed alterations in boGi red 
elements. 


Gemma Barzil^u. 



Items 


American Board of Obstetrics and Gynecology, Inc. 

Examination!; 

'J’ltt! gonorjil oral aiul {lallioItiKy oxainitiatioiiH (Tart Ilj for ail cuiHiitia.top wiii bo 
foiulueteil in AVasliinfjtoii, D. C., by tlio Aiiarriciui Uoaril of ObHtotrics aiul Oyiiocolofjy from 
Suiiday, ^[ay ](!, Ihrou"!! Hatiirday, May *J2, Jl'lS. Tlio .Slioroliam Hotel in Washington 
will be tlio licad<marters. I'ortaal notice of the exact time of each cainlidate 's oxainiiiation 
will be smit him se.veral weeks in advance of the exaJninatioti dates. Hotel reservations 
may be made by writiti}; <lireet to the Shoreham Jlotel. 

Candidates for re c'xamijiatioa in Ihirt II must make written ainiliejition to the Sec- 
retary’s Olllec not lat<T than April 1, If t!'. 

Candidates in military sa'rvice are retjuested to keej) the Secretary's OHice informed 
of any chuntie in address. 

Ajtjdications are now beintj and will be ree.eivetl until Xoveinbcr 1, H'-tS, for the 
I0-19 examinations. For further information and ajijdie.ation blanks, address Paul Titus, 
M.D., Secretary, 1015 Highland Hnildine. Pitlsbnrf:h (>, I’a. 

PAt;i, Trrt;.s, M.P. 

.Secretary. 


Notice to Diplomates 

American Board of Obstetrics and Gynecology, Inc. 


Tho forthcoming fourth edition of the Directory of Medical .Spwialists jdans to designate 
by appropriate abbreviations whether I)i[domat<!s of the above Hoard practice both branches 
of the sjiccialty or major in one or the other. The letters OG will be used to indicate com- 
bination of practice in both branches, the letter O that the Diploinate majors in obstetrics, 
and tho letter G that he majors in gynecology. 

Diplomates who have not already tiotifiod the Directory Publication oflicc on this matter 
in making their biographic returns .should coniinunicatc with the Directory of Medical 
Specialists, 210 East Ohio Street, Chicago, Illinois. 

PAirt. Titus, M.D. 

Secretary. 

Erratum 


In the article by Lois A. Day, Eobert D. !Mussoy, and Robert W. DeVoe, entitled 
“The Intrauterine Pack in the JIanagement of Postpartum Hemorrhage,’’ in the February 
issue of the Journal, on page 234, in the third line above Table II, “27G patients” should 
read, “2C7 patients.” 
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Screw Type Cervical Cannula 

To the Editor: 

I have read, with much interest, the letter of Dr. Paul Titus which appeared in 
your June (1947) issue; also, the discussion in the November issue. 

As one who, for a number of 3 ^ears, has been especially interested in the screw- 
thread-tip cannula, I was greatlj' interested in Dr. Titus’ remarks, advising against its use. 

I should like, very much, to know whether this opinion is based upon theoretical 
considerations — or whether Dr. Titus has actually had unfavorable experiences with this 
tj'pe of cannula. 

I ask this question because I have used this type of cannula pver a period of many 
3 '^ears and have followed through the results — not onlj' following the examination but 
also after delivery; this observation covering a number of j'ears. To date, I have not 
found any unfavorable results from the use of this instrument. Neither have I had 
one report of anj’’ specific case of injury or disturbance following its use. 

If, however, definite cases of injurj' have been observed, thej’^ should be specifically 
and scientifically reported. It is for this reason that I ask the definite question. 

I receive frequent requests for information concerning this technique, and I should 
like to be specific and accurate in mj^ replies. 

The observations and experiences of Dr. Titus — and of others who have used this 
technique — would be gi'eatlj' appreciated. 

A. P. Hudgins, M.D. 

Charleston, W. Va. 

Dec. 6, 1947 


Hysterosalpingography — ^Eeply by Dr. Bickers 

To the Editor: 

The discussion relative to the various procedures in current use relative to “Hj'stero- 
salpingographj’’” which appeared in the February, June, and November, 1947, issues of 
jmur journal has aroused my interest. Specificalty I am concerned over the reference of 
Dr. Titus and Dr. Weisman to the trauma which they have observed incident to the use 
of the screw type cannula. This instrument, which was introduced several years ago by 
Dr. A. P. Hudgins, has so greatly facilitated and expedited hysterosalpingography as an 
office procedure that I am among those who feel that the instrument has real merit, and 
its place in the study of human sterility is an important one. 

The screw type cervical cannula has been used bj’- me for 112 hj^sterosalpingograplij^s 
on 104 patients. In each case the cannula was removed immediately after the x-raj" studj" 
was completed, and in no case was there any bleeding following the removal. This would 
seem to indicate that there was little trauma associated with its use. Indeed, it is my 
impression that this instrument produces less trauma than the tenaculum which is necessary 
when one uses the conventional type of cannula. In checking the records on these patients 
hurriedly I have not been impressed with any increased incidence of cervical erosion nor 
chronic endocervicitis following the use of this cannula. The ease with which it can be 
used, the minimum discomfort to the patient, the vastly improved uterine filling and the 
complete absence of any evidence of trauma to the cervix would seem to permit unqualified 
recommendation of its use. 

William Bickers, M.D. 

Eichmond, Va. 

' Dee. 28, 1947 
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])hy.siolof'i(‘, basis for tla; (1ov(>lo]>monl r»j; ibe (JrauOan follit^Ios and ovulation, 
susKcsls tlial, the ovum, or a '‘.system of .s(f)t'-enntained orfKani/.ers,” may have a 
giiiclinp: indnonee in this proee.ss, 'Fliis cfmeept of ovai'ian stromal eell mnlti- 
l^otcntiality is in accord Avitli tlu' view of tlie totipotentiality of the rncsfmcliyma 
in tlie urogenital ridge fRcbillcr.'’ tlrucnwald'’), Tn connection with the miil- 


tii)]icity of function, intcix'sting histochcmical evidence is advanced by Dempsey 
and Ba.ssctt.’" They found that the <-ells of I In; tluaei interna and corpus lutcum 
contained sterols, while the gi-anniosa <‘ellsdid not. 


The. InterstilidI Cells of the Oran/. — In 180,0 llis" described aggregates of 
lipid-laden ei)ithclioid cells in tht' ovaries of cats. In IHOl and 1002 Dimon’- 
and Bouin’’’ eonsidered thcs(' as emlocrinc gland-cells and proposed IIk; term 
“interstitial gland of the ovary.” Other investigators, notably AVallart,^^ agreed 
with these observations and in 1007 the latter author, studying human material, 
found the incidence of interstitial ceils to lu; iiighesf at puberty. Kingsbury.' 
in 1014, thoroughly reviewed the subject and sttidied the jiroblcm in the ovary 
of the cat. In 1010 Corner,''' investigating the devclo])ment of the corpus Jutciun 
in the sow, made observations on the ovariaji stmma in this animal as well. U 
is now generally held tlnit the interstitial cells are lemnants of granulosa from 
atretic follicles and that subseijuent contraction of the scar may disjOacc the 
cells well away from the original site. Kingsbury-' was of the opinion that, there 
is no mor]>hologie oi- jdiysioiogic support for the idea of an interstitial gland 
of the ovary per so. 


Bocont hnowledge about the stiueture and hormonal effects of the granulosa 
and theca cell tumors (Novak,''' Dcickorty"') supports, in our opinion, the orig- 
inal vicw.s of Limon, Bouin, and Wallart. at least as to the hormonal ])o1entiality 
of the interstitial cells. Several ])oinl.s of caution in the study of this problem 
aro in order. Tn the past, ntost of the material used was from animals in the 
very young or fertile period of life. Very little human material was e.xamined 
and the knowledge of the .senile ovary, in i)arti(‘tilar. is very scant. True, it i.s 
important to distinguish the intei-stitial cells from aggregates of granulosa cells 
which only on serial section can be shown to be iiart of a maturing or atretic 
follicle. Similarly, in senility, small grou))s of invaginated germinal epithelium 
may also .simulate interstitial cells. Neverthele.ss. our study leads to the con- 
clusion that, at least in the senile ovary, the stromal coll is capable of recapitulat- 
ing the normal sequences of the granulosa, theca interna, corpus luteum, and 
their neoplastic derivatives without the ])resence of the primordial ovum. We 
have seen numerous instances of this procc.ss in its various transitional stages, 
without relation to atretic follicles or their scars. 


The Ovary iv Endomefrial Carcinoma . — Advances in the knowledge of hor- 
monal factors in cancer have been associated with studies on the relation of the 


granulosa and theca cell tumors to endometrial carcinoma (Novak,"' Dockerty'®). 
The association of endometrial hyjierplasia with carcinoma was first, investigated 
by Taylor,’" and then Ilerrell,’® and Novak.’" The endocrinological aspect of 
uterine cancer in general is ably reviewed by Dockerty,’" Block,-" and Natlian- 
son.-’ Jones and Brewer-- rejiorted on a study of the uterus and ovaries in 67 
cases of fundal cancer. They concluded that there is no relation between ovarian 
“cysts,” endometrial hyperplasia, and endometrial carcinoma. Of the total 
series, none of the patients was over 51 years of age. There were only five 
patients in the 45 to 51 year age group. The conclusions are based mainly on 
the premenopausal group. Corpora lutea are described with an inner fibrotis 
lining, yet no comment is made about the condition of the lutein cells. This 
lining is seen best in the retrogression stage. In our series there were corpora 
lutea which we considered definitely abnormal in that while the fibrosis at the 
inner and outer borders was well advanced, the littein cells and their capillary 
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THE OVARY IN ENDOMETRIAL CARCINOMA 

With Notes on the Morphological History of the Aging- Ovary 

Ephraim AVoll, M.D., Arthur T. Hertig, M.D., George Van S. Smith, M.D., 
AND Lent C. Johnson, M.D., Boston, Mass. 

(From the Free Eospital for Women, BrooMine, and the Departments of Pathology and 

Gynecology, Harvard Medical School) 

I N 1941, one of us (G. A^an S. S.),^ in a study of 307 consecutive cases of car- 
cinoma of the endometrium, noted that in 156 (87 per cent) of 180 menopausal 
cases, there was a stromal hyperplasia of the ovaries. In 1942, another of our 
group (L. C. J.),^ then at the Free Hospital for AVomen, amplified that observa- 
tion and gave a preliminary report before the New England Pathological Society. 
This finding aroused considerable interest and initiated a study of the aging 
ovary in general, A note on this subject was made by one of the writers 
(A. T. H.).^ The earliest appearapce of stromal hyperplasia was seen in the 45 to 
49 year age group. After the age of 50 years it was seen with greatest frequency 
in cases with continued endometrial activity or outright malignancy. On the basis 
of these observations the present study was undertaken (1) to learn the stromal 
changes in the ovary from neonatal infancy to old age; (2) to study the ovaries 
in cases of carcinoma of the endometrium; (3) to compare these with a control 
group. 

Review of Literature 

The Ovarian Stroma Before the Menopause . — The normal sequences of the 
stromal cell are at present considered to be as follows (Pischel,^ Kingsbury,® 
Corner®) : in the embiyo the local mesenchyme gives rise to the stromal cell 
which in postnatal life is modified to become the cell of the granulosa, theca 
interna, corpus luteum, and finally the corpus albicans. For the purposes of 
this paper we wish to emphasize the following features of the above enumerated 
sequences. The spindle-shaped stromal cell gradually grows larger, becomes 
cuboid, shows accumulation of anisotropic fat, and then in retrogression degen- 
erates and is replaced with scar tissue. 

The stromal cell has thus a multipotentiality of form and probably function 
which normally follows an oi’derly sequence. Hisaw,’^ in -his review of the 


Note: The Editors accept no responsibility for views and statements of authors as 
published in their ^'Original Communications." 
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Aw. J. Obtt. ti Gyr.'x. 
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Fi])roblnst.s aclivoly prolifovalo al Iho oulfM* ninr"ins. Ilie iniuir hordor, njicl 
bolAVcen tlie elofl.s, ljut never invade llie reticular bed of tbo degeneralcd gran* 
ulosa lutein cells. Ultimately the reticuUini i.s hyalinizcd into a homogeneous 
ma.ss of rather special sear tissue. The vascular bed atrophies, the corpus 
albicans is sharply demarcated from its surrounding structures and, albeit 
vaguely, retains the outlines of its precursor. 

In the formation of an atretic follicle, the sc(|ucnccs arc essentially similar 
to those I’csulting in the corjuis albicans, except that there is more fibrous pene- 
tration. A liand of material similar to the liyalini/.ed reticulum of the corpus 
albican.s, but much jiarrower, remains. Occasionally a few small round pyknotic 
cells, 330 ssibly remnants of granulosa or theca c(‘lls and a few lym])hocytc.s arc 
seen in and around the sear. 

It is readily agreed that with ordinary staining methods the individual 
resting sti'omal coll is indistinguishable from a tihrocyte, but from the following 
evidence we conclude that the. stromal cell i.s at least a special type of connective 
tissue and that, it does not produce collagen in the usual scn.se. (1) 1’he re.sting 
stromal cells cn arc recognized through most of the life of the ovary by 

the relative Jack of collagen ami the ju-e.sence of delicate intercellular reticular 
fibrils. Those usually have no constant orientation ii\ respect to the axis of the 
nucleus. Collagen fihers, in contrast, are usually in the direction of the long 
axis of. the nucleus. This is seen best in the hTiotc’s reticulum slain counter- 
stained with Van Gic.son. (2) Very early in embryonic life the tunica albuginea 
is distinguished from the rest of the cortex by an abundance of collagen. In 
senescence it becomes the main source for fibrosis of the ovarian stroma. (3) A 
study of the young corpus luteum with reticulum and connective tissue .stains 
makes it ])o.ssible, Ave believe, to differentiate the theca lutein cells from the fibro- 
blasts. (4) The formation of a corpus albicans rc.sembles but is not identical 
Avith scar ti.s.suc formation elsewhere, in the body. Tliat the .stromal cell is nor- 
mally in intimate relation Avith fibrous tissue is not disputed. The remarkably 
rich capillary network in the cortex with its adventitial fibroblasts makes this 
point quite clear. The thecoma (Fig. 1) rccn])itulatcs and CA-en exaggerates 
this fundamental iiattern very avoII. 

Ovarian- Siroma in- Senescence and Scnilii !). — The description by Ilertig" 
need not be repeated here except to cmjihasizc the stromal changes. In senes- 
cence there is a gradual disappearance of the ]irimordial ova. Graafian follicles, 
matiu’ing or atretie, and follicular c.A'st.s. Aside from the “gorminaU’ inclusion 
type and its derivatives, cysts arc oxlremely rare after 50 yeai-s of age. In 
senility the stromal cell nuclei shrink greatly. Fibrous tissue penetrates the 
cortical stromal layer from the tunica albuginea as avcU as from the medulla. 
The reticular fibrils become hyalinizcd. Additional collagen is derived from the 
Amsenlar adventitia. Finally, in advanced old age, the cortex is distinguishable 
Avith difficulty from old fibrous tissue clscAA’hcre in the body (Pig. 2). From 
the age of 40 years on the incidence of germinal inclusion cy.sts increases. These 
must be differentiated from the follicular, theca lutein, or corpus luteum types. 
In the latter at least, the remnants of a theca interna and its vascular Avreath 
can often be recognized. To speak of “cysts*’ Avithont qualification adds to the 
confusion. The so-called “.simple cyst,” as the term is used in this laboratory, 
is a structure of unknoAAoi antecedents. It may be of follicular or geiminal 
epithelial origin, but the lack of definitiA'c epithelium makes it impossible to 
determine Avhicli structure is responsible for cyst formation. 

In the senile ovary there is considerable individual variation in the amount 
of residual stroma and the number and size of corpora albicantia. This is 
probably, at least in part, a reflection of the individual’s past history (frequency 
of OAUilation, atresia of follicles, intra-abdominal, and systemic disease). 
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bed were remarkably well preserved and apparently functionallj’^ quite active. 
This snbinvolution, and presmnable persistence of hormonal stimulation, we 
consider- to be significant. It is of particular interest to us to note that J ones 
and Brewer speak of a “dense” stroma in their cases, and that a photograph 
in Herrell’s report to illustrate a typical “cystic” ovary encountered frequently 
in his series shows several dark areas in the stroma. 

Materials and Methods 

All the eases of endometrial carcinoma from the files of the Free Hospital 
for Women, in which sections of the uterus and ovaries were available, were 
used. A small number was excluded because (1) the diagnosis of carcinoma was 
not clear-cut; (2) the sections were faded; (3) the ovarian architecture was 
markedly distorted by metastatic or associated primary tumor; (4) the sample 
chosen (only the wall of a cyst, for example)' did not permit valid observations 
of the ovary. A total of 331 acceptable cases were examined. The tissue was 
fixed in formaldehyde, 10 per cent, U.S.P. or Bonin’s fluid, embedded in eelloidin 
or paraffin, and stained with hematoxylin and eosin. In several instances, the 
sections were also stained with Mallory’s aniline blue, phosphotungstic acid 
hematoxylin, and Foote’s reticulum, .eounterstained with Van Gieson. 

For the control group, an approximately equal number of cases, with the 
same age distribution, was chosen from the autopsj’’ files of the Peter Bent Brig- 
ham Hospital. The same criteria as above Avere applied. In order to approach 
the normal as much as possible, preference was given to cases of cerebral hemor- 
rhage, coronary occlusion, fulminating sepsis, or sudden death from other causes. 
A total of 307 such eases was examined. In none was there clinically appre- 
ciable gjTieeologic disease. The tissue Avas .fixed in Zenker ’s-aeetic acid or 
formalin, embedded in paraffin, and stained Avith eosin-methylene blue or 
hematoxylin-eosin. 

To evaluate differences in microscopic appearance due to differences in 
preparation methods, sections of the ovary from ten cases of endometrial car- 
pinoma, prepared as the rest of the control group, Avere studied but not included 
in the tumor series. Although Zenker ’s-acetic acid fixative does accentuate 
collagen and produces more nuclear shrinkage than Bouin’s fluid, the differences 
Avere judged not sufficient to make comparisons unreliable. 

In addition, numerous sections from the ovaries of the newborn, infants, 
children, and adolescents from the autopsy files of the Children’s Hospital Avere 
prepared Avith all the above enumerated fixation and staining techniques, except 
eelloidin, and Avere studied to obtain an understanding of the morphologic history 
of the ovary, especially its stroma. In this group, too, an attempt was made to 
choose cases of sudden death, brain tumor, birth injury,' etc. In almost all cases, 
the tumor, control, and study groups, the ovarian sections represented a mid- 
coronal plane and Avere, therefore, anatomicallj’- comparable. 

Results and Analysis 

Ovarian Stroma Before the Menopansc . — It is generally held that the ovarian 
stromal cell has the potentiality to act as a fibroblast as seen in the atretic follicle, 
the corpus albicans, or in ovarian neoplasms such as the fibroma, granulosa, and 
theca cell tumors. Our observations lead us to conclude that this cell, in its 
behavior as a connective tissue element and the true fibroblast, are not identical. 
The morphologic differences are first seen best Avhen the luteinized cells of the 
theca interna, accompanied by capillai’ies, and in our opinion fibrobla.sts as Avell, 
penetrate betAveen the clefts of the young corpus luteum. When the latter 
retrogresses the epithelial elements degenerate but leave behind a very delicate 
but rich reticulum. It is at first argentaphil and later stains as collagen. 
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llui iiiielcus of tiu; ro.stiiif; .sti'oinnl oi>lJ, This palli'rii wo oonsidcr minimal evi- 
dence of slrornal liyi)erplnsia. 

. ^ In a smaller number of eases one observ(>s a still {'renter increase in the 
width of the nueicns, condensation of the chrmnatin into coarse grannies, and 


Fig. a, — Tlio ovar.v from a rtO-yciir-oUl >voinuii, rhowlig: .^troriinl liyperi>lu«ifi. Xote it? noiUiInr 

cliarnctor. llvmatoxylin ami oo^in, Xl". 




Fig. 4 . — Detail of stromal lijmertjlasia. icote the dark appearance and the condensed connective 
tissue at the periphery of the nodules. E.il.B., X30. 

occasionally the appearance of small poorly demarcated clear spaces in the 
ground substance. Many of the cells exhibit a prominent nucleolus seen best 
in Bouin’s fixed tissue. The accompanjdng capillaries appear more prominent 
than usual (Fig. 9). 

In a still smaller number of instances one sees the above picture plus 
scattered frankly epithelial lipid-laden cells with a round nucleus 8 to 9 mu 
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Ovarian Stromal Hyperplasia . — The ovary in most cases of endometrial car- 
cinoma has a cortex which is unusually dense and often assumes the shape of 
spherical or scalloped masses. These do not necessarily bear a relation to the 
surface gyri. The pattern is reminiscent of miliaiy intramural leiomyomas of 



Fig. 1. — Section of thecoma to illustrate fundamental pattern of ovarian stroma. The 
dark granules of lipid are limited to the ovarian stromal cells. The clear zones, usually 
around vessels, are free of lipid and contain flbrocytes and collagen. Hematoxylin-Sudan III, 
X130. 



Fig. 2. — ^A senile ovary from a G9-year-old woman. A germinal epithelium inclusion cyst is 

also shown. E.M.B., X30. 

the uterus (Figs. 3 to 6). On more detailed examination it is seen that the 
stromal cells are grouped into more than the usual number of whorls and fas- 
cicles (Fig. 8) . The nucleus is bluntly oval instead of the usual spindle shape 
of the resting cell. The nucleus reaches a length of 12 to 15 mu and a width 
of 6 to 8 mu. The chromatin is disposed at first loosely in a clear ground sub- 
stance. Subsequently it is gathered into large granules. The reticular fibrils 
become readily recognizable. Collagen is scant. This accounts for the naked- 
eye impression that the cortex is unu.sually dark. It is not due to hyperchroma- 
tism of the stromal cell nucleus. The latter, in fact, is lighter on the whole than 
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a Iraiisfornialion into j'ortiif^n-hody giant eoll.s, or dcgencratioji with giant cell 
response. This is nssoeinted wil li ])roli feral ion of eaj)illnri(‘s in the early stage, 
and the development of intra and extra eellnlar crystals of anisotropic fat (Figs. 
11 to n3). These are the “cortical graimlomata” described by Jlertig.^ It is 
to be cm]>hasi7.cd that the history of the patients showing such strncturcs in 
their ovaries did not give any grounds to bcli(;ve that these cortical granulomas 
were the re.siill of foreign bodies introdmasi sui-gicaily or derived from knowti 



FIk. “• — Sot;niont tn!iturinc einviidiin follicle. The norinnl h-cquruec-j of the Htromnl cell. 

excluKive of lulelnlzatWin. nre nhown. ncmtiti>s.vlin iirnl eosln, X.'j(0. 



Fig. 8. — Stromal hyperplasia. Note the plumpness of the cells and increase in whorling. 

Hematoxylin and eosfn. xISO. 

intraperitoneal disease. AVe do not know with certainty whether the epithelial 
cells are transformed into foreign body giant cells or whether the former degen- 
erate and lead to giant cell response. It is of interest in this connection to note 
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ivide containing a prominent nucleolus. , The cell margin is distinct. These 
cells are seen singly or sometimes in groups. Transitional forms Ijetween the 
resting stromal cell and the above are also seen (Fig. 10).. These aggregates 
bear no relation to atretic follicles or their scars. For this appearance we use 
the term thecomatosis. 




Fig. 6. — Stromal hyperplasia involving part of the medulla (woman, aged 62 years, menopause 

at 50 years). Hematoxylin and eosin, XIO. 

What we believe are retrogressive changes are now to be considered. They 
are characterized by: (1) a reduction in the size of the nucleus; (2) increase 
in the amount of true collagen; (3) hyalinization of the reticular fibrils. The 
nodular character of the stromal hyperplasia is somewhat accentuated by a 
coarsening of the molded collagen around the peripheiy. Thus it is possible to 
recognize evidences of a former hyioerplasia (Fig. .12) . 

In retrogression, at least some of the epithelial cells above described do not 
revert to the appearance of a resting stromal cell. Instead, there is apparently 
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Sironiul liy])cri)]asia wis (lia^fiiosed wlionavar most of tlie cortox showed the 
above-dcaerihod findinRs. Blromal hyperplasia is a Roiieralized process. There- 
fore, even a .small amount of available cortex in a Riven .section may be sufficient 
to make the diaRuosis. Beean.se this is c.ssentially a (juanlitative ehniiRC*, there 



rig:. 11. — Marly stage In thn ronnalioti of a cortical Krnnulotna. llomaloxylin anil eosln. xli'e. 



Fig. 


12. — Old cortical granuloma. Note the retrogressive changes in the adjacent stroma. 

Hematoxylin and cosin, X13 .t. 


were not a few instances where a strictly objective decision was quite difficult. 
Thus the general figures are valid to indicate a trend only. Of some help was 
the knowledge of the patient’s age. An unusually well-preserved ovarian cortex 
in a woman of 60 years or over weighed heavily in favor of hyperplasia, while 
in the Avoman of 35 years or less, the same appearance was not significant, unless 
other signs of hyperplasia were found. 
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Corner’s® observation that the Intein cells can transform themselves into macro- 
phages. The above-described stromal changes are, in our opinion, an abnormal 
recapitulation of the normal sequences of the stromal cell (Fig. 7). All of 
these, except the cortical granulomas, are seen in the natural history of the 
follicle, corpus luteum, and corpus albicans. 












Fig. 9. — A more advanced stage of hyperplasia. Compare with Fig. 7. Hematoxylin and eosin, 

X540. 
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Fig. 10. — Liuteinization in stromal hyperplasia. Henriatoxylin and eosin. XS-IO. 

As can be seen from Table I, the age range of both carcinoma and control 
cases was from 30 years to over 70 years. The oldest patient in the carcinoma 
group was 74 years of age. There was one ease of a 26-year-old woman 
with endometrial malignancy. It was included in the fourth decade group. 
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A problem arose in the cases where ra<liiition thei-apy was given before 
hysterectomy. Only in a few .such was Ihere a ebaraet eristic en’ect on the ovarian 
vessels and stroma. In most, tin; ovary ai)})(;ared to be well preserved and 
showed tlic various changes with the same i'refiuency as the nonradiated cases. 
It was decided, therefore, to include the total grouj) of 81 in the general category 
and apply the same criteria of stromal hy]»crj)lasia. 

From Tabic I it. is also seen that stromal iiy])eri?lnsia is )»rcscnt in 36 to 43 
])cr cent of the controls. It reaches its heiglit iii the fifth decade, and tlion tends 
to sub.sido both in incidence and degree of activity with advancing age. In the 
carcinoma series there is a significantly liigbcr and increasing incidence in all 
dceadc-s past 30 years (5(5 to 02 per cent). It jiersists well into advanced senility, 
and retains morphological evidence of vigor. Our study of the jiremenoiiausal 
ovary, based on the daily experience with a large amount of material in a 
laboratory of gynecologic pathology, and a small .sampling study, leads us to 
conclude that stromal hyjierjilasia is extremely rare in the woman before the 
fourth decade and uncommon before the fifth decade. 


Cjfsts — Simple, FolUailar, Theca, and Corpus Lufeum. — l*’rom Table II it 
is seen that there is a significantly higher incidence of such cysts in the fifth 
and sixth decades in the carcinoma scries. For the total it is over twice as 
common as in the control group. An impressively large number of these cy.sts 
in the tumor grouj) arc of the subinvoluted theca or eorims lufeum types. A 
(jiiestion poses itself. Arc such cy.sts a rencction, in the ]>romenopause, of the 
same stimulus which produces stromal hyperplasia in .senility, and is the difier- 
eneo accountable to the presence of primordial ova in the younger group? 
llcrrcll'® is much impressed by the cysts in the ovaries of his carcinoma group. 
In our study these subinvoluted cy.sts were considered as corroborative evidence 
of stromal liyi)er]dasia, although the other criteria were rorjuired for a positive 
diagnosis. 


Table U. Dlstiiihutiox or Ovaiuak Stkomai. Cei.i. and Geeminai, Ei'ithei.ie.m Deuiv.vtives 
IN Cases or ENDOMinniAi. Caucinoma and Conteoi.s 


age 

(YEABS) 

CYST.S 
SIMI’I.E, 
FOEEICEEAU, | 
THECA 

I.UTEIN 

corti'u.s 

lAlTEUM 

CYSTS 

GEKMINAl, 

INCI.USIO.V 

CYSTOMAS 

] 

COr.TK'AI, 

GP.ANUI.OMA 

1 

THECOMA- 

TOSIS 

THECOMA 

CON- 
TKOE j 

CAIU'l- 

NOMA 

CON- 

TKOI. 

CAncT- 

NOMA 

CON- 

TBOI. 

CAI'.CI- 

NOMA 

CON- 

Ti:ui. 

CAECl- 

NOM.V 

CON- 

TROI. 

CAr.ci- 

NOMA 

CON- 

TROL 

CARCI- 

NOMA 

30 to 39 

o 

u 

3 

— 

1 

— 


— 



_ 

_ 

— 

40 to 49 

11 

20 

8 

17 

1 

3 

1 

4 




o 

50 to 59 

3 

14 

17 

38 

6 

6 

o 

10 

o 

7 

1 

6 

GO to 69 


1 

22 

28 

10 

11 

1 

11 

1 

5 

1 

S 

70+ 


- 

7 

3 

- 

- 

- 

1 

- 



2 

Total 

16 

38 


87 

17 

20 

4 

26 

3 

12 

2 

IS 


Germinal Epithelium Inclusion Cysts . — These structures are seen most fre- 
quently in the sixth and seventh decades both in the control and carcinoma series. 
They are more common in the latter group. Their relation to invagination of 
the germinal epithelium is usually not difficult to demonstrate. On the other 
hand the degree of stromal actmty does not necessarily correspond to the degree 
of surface convolution. Although we feel that tlie cysts are related to stromal 
activity there are probably other factor, as well, which have to do with the 
formation of surface gyri. 
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Table I. Stromal Hyperplasia of the Ovaries in Cases of Carcinoma of the 

Endometrium and in Controls 


AGE 

(YEARS) 

1 CASES — total 


STROMAL 

HYPERPLASIA 


1 CONTROL 

) CARCINOMA 

CONTROL 

1 PER CENT 

1 carcinoma I 

PER CENT 

• 30 to 39 

11 

9* 

4 

36 

5 

56 

40 to 49 

60 

57 

25 

42 

45 

SO 

50 to 59 

105 

140 

45 

43 

116 

83 

60 to 69 

109 

113 

54' 

40 

100 

88 

70+ 

22 

12 

8 

36 

11 

92 

Total 

307 

331 

’ 136 

44 

277 

84 
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efl’ort 1o rc.si)oncl 1o ]iypoj)}iys('iil .slinuiliition jls ova aiul follifles nvo. <l(:])lelefl. 
Normally, wlioii llic ovaries hoaoino, senile, llie emlofrenoiis i)roi;hiet.ion of es'frogen 
is so low that no evidence of Idl stiinulalion is deleclahle, vi/,., there is in- 
significant, if any, ovarian stromal activity and, by present methods, e.ssentially 
pure FSn is the only gonadotropin .seeretod by the pituitary irland, 

b'rom the above considerations it seems reasonable to ])ostnlate that LTI 
may be involved when the ovarian .stmma behaves abnormally, (.'oneeivably 
Lll, cither spontaneously secreted or stimulated by e.Ktraovarian faelf)rs (o.g., 
estrogen from the adrenal cortex), might in itsedf initiate abnormal stromal 
activity, even the stromal tumors. Kegardless of etiologw. e.strogen-producing 
ovarian tumors ju’ubably eidl forth Lll which in turn may jfiay a ])arf in their 
continued growth and secretory activity. The known estrogen-producing tumors 
are, of course, the granulosa cell tumors and thecomas. Taylor and IMillan*' 
reviewed the literature concerning the a.ssociation, after the menopause, of turnons 
other than the granulosa and thecal cell types with endometrial proliferation, and 
added two instances of thcii- owti, Ixfih being of the ))scudomucinous variety. 
Smith, on the basis of postmono]uiusal ciuhanotrial ])roliferation, considers the 
cystadenofibromas, both serous <ind })seudomucinnus. estrogenic. On the other 
hand, evidence that tmstmenoiiausal ovarian stromal hyperplasia is accompanied 
by the secretion of estrogen is not yet established.’ though in its most pronounced 
development which we have termed thecomatosis, its aj^jica ranee almost compels 
the diagnosis of thecoma. 

That LH may be stimnlated by extraovarian factors is becoming more than 
a concept. Smith and Smith-'” have eolleetod evidence, and contributed their 
own, that products of protein cataboli.sm result in pituitary IdT activity. They 
worked with catabolized endometrium as found in fresh menstrual discharge. 
Pituitary gonadotropic function cau.sed by tissue damage bring.s to mind the 
experiments of Brambell, Parkos, and Fielding,"" in which the ovaries of mice 
exposed to x-rays were discovered to have sti'omal hyperplasia and to be secret- 
ing estrogen, and also the later invc.stigations of Fui'th and Butterworth,"’’ 
in which x-radiation actually produced granulosa cell tumors in the ovaries of 
mice. Since in tliese studies the whole animal was exposed to x-rays, a chief 
factor in the accomplishment of the observed results might well have been 
protein catabolism from tissue damage by the radiation. In human beings the 
occurrence of granulosa cell tumor has been noted following irradiation.-"''’" 
Mild tissue damage might also account for the improved pituitary-ovarian func- 
tion and the clinical impi'ovement so often brought about by low dosage irradia- 
tion of pituitary and ovaries in patients Avith functional disturbances. In the 
light of this discussion, the existence of a hormonal factor in endometrial car- 
cinoma AAnll noAv be considered. 

A. Estrogen as an etiological agent. — Estrogen is loioAA’n to be carcinogenic 
in susceptible animals— in prolonged unphysiologie dosage. Conceivably, there- 
fore, in the susceptible patient, it may tip the balance of unknoums in faAmr 
of endometrial malignancy. CrosseiP^ presents figures shoAving that a delayed 
menopause, AAuth its prolonged estrogenic actiAuty, is four times more frequent 
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Cystomas . — In this group are included the pseudomucinous, serous, and 
cj’^stadenofibroniatous tjnpes. The most common in both series are the pseudo- 
mucinous variants. The cystomas are present in essentially the same frequency 
and age distribution in the controls as in the tumor series. 

Cortical Granulomas . — There is a decidedly greater incidence of these in 
the tumor group. The order of magnitude of their occurrence (7:1), is nearly 
the same as that of thecomatosis and thecoma. This supports the view that 
cortical granulomas represent one form of end-result of stromal hyperplasia. It 
is true that in a few eases the evidence of former h3>-perplasia is rather poor. It 
also must be pointed out that recognition of cortical granulomas in Zenker- 
acetic acid-fixed material requires closer examination and longer search than in 
Bouin-fixed tissue ; therefore the figures on these structures in the control series 
are not entirely reliable. 

Thecomatosis . — ^There is a decidedly higher incidence (4 -.1) of this stromal 
change in the carcinoma group. In several instances the diagnosis of thecoma 
was hard to avoid. Dift'useness of the process, absence of a capsule, failure of 
displacement of normal ovarian architecture, all favored the nonneoplastic 
character of thecomatosis. 

I 

Thecoma . — Included in this group was one case of granulosa ceU carcinoma 
with coexistent endometrial carcinoma. All the others had the characteristics 
of theca cell tumors. Not included were three cases of nonestrogenic fibroma in 
each of the carcinoma and control series. In these no evidence of probable 
theca cell origin could be found. As can be seen from Table II, the incidence 
of thecoma in the carcinoma series is nine times as great as in the controls. It 
was noted that the opposite ovary, not involved by the theca cell tumor, in- 
variably showed stromal hyperplasia, but not necessarily of a high degree of 
activity. 

Our findings in this respect are in general accord with previous reports 
(Smith,^^ Novak,^° Dockerty^®). In our series the incidence was 5.4 per cent of 
the carcinoma group, and nine times as frequent as in the controls. 

Discussion 

During childhood, i.e., between the ages of 5 and 8 years, estrogenic 
substance is found in small amounts in the urine. Its source is unkno-\vn but 
attributed in good part to the adrenal glands. According to direct evidence in 
animals and circumstantial evidence in human beings, estrogen stimulates the 
secretion of luteinizing hormone (LH) by the anterior lobe of the hypophysis 
and causes its release. Experimentally LH, in combination with amounts of 
anterior hypophyseal follicle stimulating hormone (FSH), too tiny in themselves 
to bring on the follicular secretion of estrogen, causes the nonfibroblastic cells 
of the ovarian stroma to secrete estrogen. The morphologic .stromal cell activity 
at puberty, noted by ^YalIart,^■‘ would seem then to be the result of gradually 
intensified LH ovarian stroma interaction, first preliminary to and then con- 
comitant Avith cyclic follicular activity. It seems likely that the ovarian stroma 
contributes to the estrogen secreted by the ovaries until they are exhau.sted of 
their follicles, and thereafter is the only source of whatever estrogen they may 
secrete. The incidence of stromal hyperplasia between the ages of 30 and 40 
years and its peak between 50 and 60 yeai-s probably is in inverse proportion to 
the number of extant ova and follicles, and very likely represents a compensatoiw 
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material. ScctiouK of the ovary from eai’ly infaiiey to old age ol)1ained at au- 
topsy were also studied with the aid of comieetivc tissue, reticulum and nuclear 
stains, to determine the eliangos in tiio .stroma throughoiit life. 


Conclusions 

1 , The ovarian stroma has the eomiielence to differentiate iiito the celts of 
the granulosa, theca interna, eorjius lutonm, and (ror])U.s alhienns, 

2. Tins proc.e.ss normally foiiow.s an ordei'ly .sefiuenee, i)ossihiy regulated 
by the ovum. 

8. In senility this differentiation reea]>ilulates the normal sequences, but 
in disorderly manner, leading to stromal hyjH-rplasia, theeoniatosi.s, cortical 
granuloma formation, and granulosa and theca cell tuinoi-s. 

4. Stromal hy)iorj)lasia makes its ap))c:irance in the early period of 
.scnc.scencc (fourth and fifth deeade.s), reaches its hciglil in the .sixth decade, and 
thei’caflcr tends to subside with old age. 

6. iStromal hyjicrplasia is significantly more frcfpient in cases of endometrial 
cai'cinoma (5(5 to 92 pei- cent) than in a control group (36 to 43 per cent) and 
jK'rsists into advanced old age. 

G. The thecoma, a stromal derivative, is significantly more common in 
carcinoma of the endometrium than in the control series (9:1). 

7. Suhinvolulcd corpora hitea and theca lutein cysts are seen in the fifth 
and vsixth decades of life, and are more common in eases of endometrial carcinoma 
than in the control series in the same decades. 

• 8. The existence of hormonal factors in endometrial carcinoma is dis- 
cussed. 

The iiuUior.s gratefully aeknowledge the ahl of Dr. T. D. Kiiuiey of the Peter Pent 
Brigham Hospital aiul Dr. ts. Farber of the t'hihlnMi 's llosidtal for making the material in 
their laboratories available for this study. 
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in those developing endometrial cancer than in controls. That the role of 
estrogen per se may he a minor one, however, is indicated by (1) the fact that a 
larger number of women do not get cancer of the endometrium, (2) that this 
cancer occurs many years after the menopause in patients in whom there has 
been no knoYui intervening exposure to estrogen, and (3) that it may occur 
long after castration. SmitV reported three instances, 15, 17, and 30 years, 
respectively^ following bilateral oophorectomy. 

B. The concomitant condition of the endometrium and ovaries in carcinoma 
of the endometrium. — significant, though far from constant association of 
endometrial proliferation ufitli carcinoma has been found. In the 
present state of knowledge endometrial proliferation must necessarily be inter- 
preted as reflecting secretion of estrogen by the ovaries. Although some estrogen 
is excreted after ablation of the ovaries and assumed to be of adrenal origin, it 
has not been reported as sufficieiit to cause endometrial proliferation. HerrelP® 
was impressed by tlie cysts in the ovaries of liis carcinoma group and, as already 
stated, the incidence of cysts in patients of our own group between the ages of 
40 and 60 years is over twice as great as in the controls, an impressively large 
number being of the thecal and corpus luteum types.' These are the result of 
PSH-LH stimulation. These, with the cystomata, thecomas, thecomatoses and 
stromal hyperplasias, add up to well over an ,80 per cent incidence of ovarian 
activity in our series of cases with endometrial carcinoma. How explain the 
striking association of ovarian activity with endometrial cancer? If the ovarian 
activity is an etiological factor in endometrial carcinogenesis what causes such 
actmty? A possible answer to the first queistion is presented in the following 
paragraph. 

Cancer of the endometrium is characterized by bleeding and discharge, 
both of which are signs of tissue breakdown, protein catabolism. On the basis 
of the finst part- of this discussion, the absorption of products of protein 
catabolism would be expected to stimulate the secretion and release of anterior 
pituitary LIT which, in combination with FSIT, would strongly stimulate in the 
ovaries any cells still capable of responding, thus perhaps accounting for the 
ovarian and endometrial findings in patients with the disease. In those patients 
with inactive ovaries and endometrium in the presence of endometrial cancer 
there could be postulated (1) insufficient absorption of protein breakdown 
products to give adequate anterior lobe stimulation, or (2) complete absence of 
cells in the ovaries capable of responding to gonadotropic stimulation. The 
state of the ovaries in patients with endometrial cancer then might depend on 
the amount, rate, arid duration of absorption of the products of protein 
catabolism in the uterus, presumably originating for the most part from^ 
cancer tissue. As a corollary of this theoi’y, it would be necessary'- to find some 
other focus of protein catabolism in those postmenopausal women with active 
ovaries and without endometrial cancer to account for the initiation of the chain 
of events resulting in ovarian stimulation and endometrial proliferation, e.g., 
in ovarian tumors themselves, in tumors elsewiiere in the body, in local or 
sy'stemic areas of irifection, from cardiovascular disease, etc. Protein catabolism 
and pituitary'- sthnulation may have far-reaching ramifications, and conceivably' 
could play a part in hy'perplastic changes in the female breast, in prostatic 
hypertrophy, in various other endocrine and metabolic dy'sfunctions, even in 
the etiology of tumors. 

Summary 

Routine sections of the ovary from 331 cases of carcinoma of the endome- 
trium w'ere studied, and the findings compared w'ith a control group of approxi- 
mately' the same number and age distribution obtained from selected autops.y 


A COERELATIVE STUDY OF ADENOMYOSIS AND PELVIC 
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(From Hit' J)c]mrhiu nl of (hiiu.t'oloiiii, lion Sii'oitr.t Jlospititt, HaUimon:} 

T ]JE term adoiioniyosis, as it is gam'rally cini)loycd, rei’ors to tlic noinico- 
plastic condition i7i wliich llic nfoiane innco.sa cNliibil.s a hcnifni invasion itito 
the uterine nnisculatnro. 'I'here is no sulnnncosa in the ntcrus, so that llio en- 
doinclriinn is in direct, contact, with the nmscularis, its under suri’aeo being 
closely applied to the latter, and dij>ping for short distances into the interstices 
of the imisculalure. Tlu; benign invasion seen in adonoinyosis nuiy extend for 
only a com])aratively short distance, or it may )u.‘Jietratc even to the serosa, thus 
giving rise to a variety oC secondary jielvic endonictriosis, though not, of course, 
the common one. 

Even in a normal uterus the muc«»sal indentatiotis into the musculature may 
at times be fairly deej), so that it is difncult to draw any sharj) line between such 
normal irregularities and actual adenomyosis. Jn the latter, liowevcr, the 
imtcosal invasion is much more ])ronounced, and is always combined with over- 
growth of the muscularis, with grossly a greater or le.sscr degree of thickening of 
the uterine wall in the involved ai-cas. The fact that estrogen is the normal 
growth hormone of both the mucosa and the muscularis has naturally led to the 
suspicion that adenomyosis is a hormone-induced lesion, but there is certainly 
no direct evidence on this point. 

The abnormal endometrial growth propensity which forms a part of adeno- 
myosis is quite different from that seen with endometrial hyperplasia, the lesion 
which above all others is believed to be due to aii excessive and abnormally per- 
sistent estrogen growth effect. While the surface mucosa in cases of adenomyosis 
may show a typical Swiss cheese hyper])lasia, in other eases it may be entirely 
normal, with a normal response to progc.steronc as well as to estrogen. The con- 
spicuous growth abnoi'inality of the surface endometrium in the case of adeno- 
myosis is manifested by the downwai-d penetration into the muscularis of a 
mucosa which normally, whatever its hormonal response maj" be, respects the 
normal harrier between the mucosa and the muscularis. 

In spite of this distinction, one cannot resist the feeling that there is some 
common denominator between endometrial hyperplasia and adenomyosis, and 
possibly also pelvic endometriosis. As a matter of fact, the designation internal 
or uterine endometriosis is used by many authors for adenomyosis. The udsdom 
of this seems to us rather doubtful, not only because of the confusion it creates 
with the common variety of external endometriosis, but even more because the 
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Adcnomyosis With Endometrial Hyperplasia 

In IK) of the oa.sos (KG.II i)f;r oonl) llie ‘iurfaoo nnicosa showed a )iyper])las-|a 
paitcni, while in Ihc remaining (53 ( (5-1.0 pr;r eenl) it. showed one phase or 
another of a normal c-strogen-prof'estoronc eyelc, with the exception of two cases 
in which the endometrinm wa.s of senile airopliie type. Since the age of the 
36 patients in this group tiveraged r)0.2 yeans, it is not surjtrising that the hyper- 
plasia pattern of the emlotnctritim was often of the retrogressed variety .seen 
so often beyond the menopause. 
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In no case of this subgroup of 36 cases showing surface hyperplasia was the 
ectopic endometrium of functioning type. Always it showed a proliferative pic- 
ture, with :i Swiss-chcese hyperplasia in at least IS cases. In at least one case a 
large cystic gland was found to be full of blood, indicating that bleeding may 
occur in islands of purely ])roliferativc cotopic endometrium, .imst as it may occur 
from the purely proliferative surface endometrium in cases of nno^'ulatory men- 
struation. 

In the study of our material wo Averc interested to note tliat the most active 
and extensive cases of adenomyosis were those in which there was marked hyper- 
plasia of the basal layer of the surface mucosa, whether the latter was of func- 
tional or inirely proliferative type. It is not uncommon to see a thickened, 
proliferative basalis, even of Swiss-eheese tyive, in an otherwise typical progesta- 
tional endometrium. The basalis represents the groAving portion of the mucosa, 
and is under the hormonal groAvth influence of estrogen alone, the immatuiity 
of its cells making them uiiresponsiA'c to the differentiating honnone, proges- 
tei’one. It is therefore not surprising that AA-hon there is a hyperplastic OA'er- 
groAvth of the basalis, the latter may give further evidence of its proliferative 
tendency by pushing doAvn into the museularis, Avith tlic production of adeno- 
myosis. 

The ovaries Avere available for study in 20 of the 36 eases in this hyperplasia 
group. All of them shoAA'cd follicle cysts Avith or Avithout aa’cII preserA^ed granu- 
losa cells, Avhich miglit be expected, HoAvever, in three eases corpus luteum 
structures Avere noted, including tAvo of corpus luteum hematoma and one of 
corpus luteum cyst. An occasional corpus luteum in cases of hyperplasia has 
been noted by others (Novak and Martzlotf). The finding of corpus luteum 
structures, active or retrogressive, in such cases is probably to be interpreted as 
representing beginning oAoilatory actmty in previously anovulatory Avomen or 
relics of previous oAuilations in Avomen Avho more recently have been anovulatory. 
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histogenesis of the internal and external varieties of endometriosis is entirely 
different, whatever the origin of the external form may actually be. On this 
latter point there is* still much uncertainty, but this question calls for no review 
in this paper. 

The fact that there are certain points in whicli either the histogenesis or 
the hormonal responsiveness of these three lesions appear to make contact, and 
that either two or all three of these not infrequently coexist, made it seem worth 
while to review our material from this standpoint, and this correlative study 
constitutes one of the purposes of this paper. 

The other has to deal with the fact that in both adenomyosis and pelvic 
endometriosis Ave are dealing with ectopic endometrium, and the question arises 
as to whether this endometrium exhibits hormonal reactions similar to that of 
the uterine mucosa proper, Antli Avhieh it may be histologically identical. The 
general statement is often made that it does react to the ovarian hormones just 
as does the surface mucosa, Imt our studies indicate that this is not by any 
means ahvays the ease. The investigation of this point constitutes the second 
purpose of this paper. 

Material 

The material on Avhich this study is based comprises 243 patients Avith 
cases of adenomyosis and pehde endometriosis AAdiich Avere operated upon in the 
private service of the senior author in Bon Secours Hospital in the eight-year 
period extending from 1938 to 1946. Adenomyosis alone Avas found in 92 eases, 
pelvic endometriosis alone in 102, AA^hile in 42 cases both these lesions Avere 
present. In a considerable proportion of all groups, other conditions, such as 
myomas, Avere lilcewise present, but Avnuld seem to haA’^e no bearing on the present 
discussion. We may add, also, that the occasional cases of adenomyosis AAuth 
penetration to the uterine serosa Avere not included in the series of eases of pelvic 
endometriosis. In many of the adenomyosis cases one or both ovaries Avere avail- 
able for study, and in many of the pelvic endometriosis group the endometrium 
of the uterus Avas likcAvise available, so that correlative studies Avere all the more 
readily possible. While, as Ave shall see, ovarian endometriosis is not uncommon 
in cases of adenomyosis, our experience convinces us that the frequency of this 
coexistence Avould be much greater than aa^c found it if it Avere possible to study 
both ovaries thoroughly in all eases. Very frequently, and very properly, one 
or both ovaries are conserved, but endometriosis is not infrequently present, per- 
haps deep beneath the surface of such ovaries. This can be stated on the basis 
of the study of a number of such grossly normal ovaries, or OAmries shoAAdng 
grossly only foUicle cysts, AA^hich Avere removed Avith the uterus in some of our 
cases of adenomyosis. Not alAA’^ays is ovarian endometriosis a hemorrhagic lesion, 
and the nonhemorrhagic, usually microscopic lesions, are likely to be overlooked. 
In any event the fact that in the 243 cases of this series, both adenomyosis and 
pelvic (usually ovarian) endometriosis Avere coexistent in no less than 42, is at 
least suggestive of some sort of relationship betAveen the tAvo. 

The general grouping of the 243 cases, together A\dth the age incidence in 
the various groups, is summarized in Table I. 

In the 99 eases shoAAdng only adenomyosis, the lesion Avas of various degrees, 
the ectopic endometrium being limited to the inner third of the mjmmetrium in 
65, involving tAvo-thirds of the muscularis in 23, and the whole thickness in 
11 eases. 
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ciKloinotrhun in nvory caKr; was of imnscoratory tyj)o, five slinwing SwiKS-cheese 
hypovplasia, and (wo an early inlerval pielnre, 'I'his ayain emphasizes llie im- 
matnre nainro. of llie invading endonielrinni. 

(d) Deeidnnl elmnf^es in (In; sin’faeo inneosa wei-e seen in (wo eases in which 
there liad l)eon a recent jn'oeinaney, alfhonirii no villi were seen. In one ease, 
however, one of the ovaries was available for stndy. and it showed a typical 
corpus Intenm of ^irefjnaney. No evi<]enee of dc(>idnal ehnn're was .seen in the 
octo])ie endometrinm of either of tln'se eas<-s, auain iilnsi rating the usual refrac- 
toriness of the eel()))ic endoniet riuin to the ftill hormonal rcsjamsc of which the 
functional layers of normal endometrium are normally ea])altlc. There are, of 
00111 * 80 , exceptions to this ruhx simM? the .aberrant mucosa is certainly in a 
minority of cases of functioning type, which e:in under the intlucnce of both 
estrogen and progesterone exhibit citlier jirogestaiional or even decidual changes, 
as we have observed in an occasional (-ase. 

(d) Senile snrf.'ice cndometi ium was seen in two cases, with similar changes 
in the aberrant, mucosa. 

Adenomyosi.s Combined With Pelvic Endometriosis 

In -12 ])atien1s there was a co-cxistcnce of adenomyosis and pelvic endo- 
metriosis. The adenomyosis in 31 of the e.ases w;is limited to the inner third 
of the mnseulavis. the inner two-thirds in six. and it involved the whole thick- 
ness of the uterine wall in throe. The ])clvie endometriosis, with some over- 
lapping of groups, involved the ovaries in thirty-two eases (five bilateral), the 
tubes in nine (throe bilateral), the pelvic s(;rosa in two, and the appendix in one 
(no other pelvic endometriosis). 

In eleven cases the surface mucosa of the uterus showed a tyiiieal Swi.s.s- 
chcoso hyperplasia, while in the remaining thirty-one it was ])resnmal)ly of fully 
cyclical type (sovontcen secretory, nine interval nonsecretory, three postmen- 
.stninl, one monsl nud, and one senile), 

(a) In the eleven patients with surface hyperplasia, the ectopic mucosa was 
in every ease of proliferative variety, showing .Swiss-choese hyperplasia in six, 
interval nonsceretory in three, and ])ost menstrual in two. No Wood was found 
in the gland Inmina of any of tlieso cases. 

In the eleven eases of this group the ji.ssociated endometriosis involved the 
ovaries alone in nine, the tubes alone in one. and both ovaries and tubes in one. 
In contrast Avith the invading endometrinm of adenomyosis the ectopic peh’ic 
endometriosis characlcristieally shows a hemorrhagic tendency, this appearing in 
nine cases. In six of these, typical endometrial blood-containing ovarian cysts 
Avere noted. In none of them, hoAvcver, was there any evidence of secretoiy re- 
sponse, ,inst as Avas found AAitli the aberrant endometrium of adenomyosis, sug- 
gesting that in both conditions the ectopic endometrinm is of immaUn’c, not fully 
functioning type. 

(b) In 31 eases of combined adenomyo.sis and pelvic endometriosis in AA-hich 
the uterine surface mucosa Avas presumably of functional type, the ectopic endo- 
metrium of tlie adenomyosis Avas of nonsecretory type in eA-eiy ease. The -aber- 
rant mucosa of the pelvic cndoinetriAun Avas not so easily analyzed, as in a con- 
siderable group endometrial cysts AA’cre present in AA'hicli much of the mucosa 
Avas lost. In one such case secreton- glands Avere seen adjoining such a cyst, 
and it is quite possible that in others the mucosa miglit also have been of func- 
tioning type, though this could not be demonstrated histologically. The presence 
of the blood cannot be considered as definite evidence of an estrogen-progesterone 
t^TAe of menstrual bleeding, as bleeding can also occur from endometria as a 
result of estrogen stimulation alone. The fact that hemorrhage is so much more 
common in the aberrant endometrium of pelvic endometriosis than that of adeno- 
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Adenomyosis Without Hyperplasia of the Endometrium 

In this group there were 63 cases, varying in age from 24 to 64 years, and 
they may be subdivided into the following groups. 

(a) Progestational endometrium was noted in 14 cases, and the most strik- 
ing feature of this group was that, without a single exception, the invading 
islands of endometrium in the uterine wall were of nonsecretory type, and in 
none of these was there any evidence of blood. All the ectopic endometrium, 
therefore, was of the unripe, immature variety responsive only to estrogen, but 
not to progesterone. In six of the cases the ectopic endometrium showed a Swiss- 
cheese hyperplasia, in seven it was of early interval type, and in one it resembled 
the postmenstrual phase. It is of further interest that in four of the six cases in 
which the ectopic mucosa showed hyperplasia, tliere was similar marked hyper- 



Fig. 1 . — High power of blood-containing gland in ectopic endometrium of a case of adenomyosis, 

the surface mucosa showing hyperplasia. 

plasia of the basalis of the otherwise progestational surface mucosa. The sig- 
nificance of this fact, as indicating the probable origin of adenomyosis from the 
basalis, has already been commented upon. 

(b) Proliferative, nonsecretory surface endometrium was noted in 17 cases, 
13 corresponding to an early interval phase, and 4 postmenstrual. In every one 
of these the ectopic mucosa was likewise of proliferative type. In only 1 ease 
was there evidence of bleeding in the invading endometrial islands, a large 
dilated gland showing a considerable amount of blood within its lumen. The 
ovaries of this case were not available for study, but it seems reasonable, in view 
of the proliferative picture of both the surface and the invading mucosa, that the 
cycles were probably of anovulatory type. There is no reason why bleeding 
might not occur in the ectopic mucosa of anovulatory patients, just as it occurs 
from the surface mucosa, usually with only slight evidence of histologic re- 
gression. 

(c) Menstruating endometrium was found on the surface of seven uteri 
which were removed during a menstrual period, in six of ovulatory, and one of 
anovulatory variety, on the basis of correlated ovarian study. The aberrant 
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Pelvic Endometriosis Alone 

In t.liis serious there were 102 enses of pelvic endometriosis, witliout associated 
aclenomyosis. In 02 of tliese the nterus %vas available for study, Jiavin" been 
removed either bcea\ise of extensive endometriosis in women of the older ape 


Elf,'. 



■1.— Sliowlns Ixiw tlic bafijvlls Invaib-fi the mtiscubiris In n cn.-ic of a<lc-noinyosl!‘- 



Fig. 5. — ^Marked Swiss-cliecse hyperplasia pattei-n of basalis in a case of adenomyosls. 

group, or for other indications, usually uterine myoma. In eleven others curet- 
tage had been done, so that the endometrium was available for study. The fol- 
loAving sites of endometriosis ivere noted: ovaries, eighty-four; tubes, fifteen; 
uterine serosa, five; appendix, six; sigmoid, one; rectum, three; vesicouterine 
peritoneum, two ; and broad ligament, one. 
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myosis might suggest that a full menstrual response is more common with the 
former, hut histologic proof of this is difficult. Again, no conclusions can be 
drawn from the twelve cases in which the ectopic pelvic endometrium was of 
interval nonsecretoiy or postmenstrual type, as endometrium of these types 
might occur whether the cycles are ovulatory or nonovulatory. In the one case 



Fig. 2. — Showing invading basaiis in case of adenoniyosis, the surface mucosa being 
typically progestational. Pelvic endometriosis was also present in tliis case, the aberrant 
endometrium being of immature, nonsecretory tjTje. 



Pig. 3. — An area of immature, nonsecretory type deep in the muscularis of case shown in Pig. 2. 

of this group in which operation was done on the first day of menstruation, the 
presence of a few desquamating secretory cells on the surface of the endometrial 
cyst make it seem certain that the endometrium was of fully functioning type. 
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The {'oinmoti fiiidiiifi: ‘»f’ Itlood in pr.lvic f!inlonif'(i‘l;il h'.sions camiol he linked u]) 
witii ji I’ccoiit incnstninl pciridd, im the hlood jici-sisfs niid in fo bo found at any 
phase of the eytfU'. In tliiaie of the oasos in this jzi'onp the operation had been 
done durin.q: a nn-nstrual hh'eclinf;, and in two of these, on the ))a,si.s of the 
ahscniee of any corpus Intciun in the ovaries, llie eyele.s were tiioinrlit. to he 
anovulatory. In both of these, the ovarian (O)dotnctrinin was of .Swissatheese type. 
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Finally, there j-cinains the jiroup of US ease.s of endometriosis in which 
neither the ntorn.s nor even the enretted nnieosa were available for study, and 
in which no correlation was possiliie exfeiit on the b;isis of menslnial chronology. 
Bceau.se of the very limited value of this group in our jire.sent study we shall not 
detail the findings. Sufiiee it to say that sdmost without exception the pelvic 
endometrial islands were of i>rolifcrativo, nonfunetioning type. 


Incidence of Endometrial Hyperplasia With Adenomyosis and 

Pelvic Endometriosis 

The frequent co-cxistenec of endometrial hyperplasia with both adenomyosis 
and endometriosis has been noted by various authors (Novak and IMartzloff. 
Jeffeoate and Potter, ^Yilherspoon, Smith, Ilaydon, and otlicrs). In onr series 
the incidence of this combination w'as 23.4 per cent for the entire group, com- 
prising 36.3 per cent in the cases of adenomyosis alone, 5). 8 per cent in those 
of pelvic endometriosi.s, and 26.1 ])er cent in those with both adenomyosis and 
endometriosis. 

The fact that adenomyosis and pelvic endometriosis so frequently coexist 
is at least suggestive of some common denominator in their causation, most likely 
liorinonal. However, since we know so little of the etiology of either condition, 
especially adenomyosis, we can for the present only speculate as to the nature of 
their relation. Hyperplasia of the endometrium may perhaps be drawn into 
this group of possibly interrelated lesions, since it is frequently found combined 
with the other two. ' The fact that there are nnmerons exceptions to this last 
named combination does not negate the possibility of some sort of common de- 
nominator between them. 
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A correlative histologic study of the surface mucosa of the uterus and the 
ectopic pelvic peritoneum was therefore possible in 64 cases, while in the remain- 
ing 38 the only correlation possil^le was between the chronological menstrual phase 
and the histology. 



Fig. 6. — Typical progestational endometrium of uterus in which the aberrant ovarian endo' 
metrium i.s of proliferative, nonsecretoiy variety (see Fig. 7). 



Fig. 7. — Immature nonsecretory endometrium in ovary of case showing marked progestational 

• endometrium in uterus. (Fig. G.) 


In ten cases in which the uterine mucosa showed a Swiss-cheese hyperplasia 
the aberrant pelvic endometrium showed also a proliferative endometrium. In 
the remaining 54, the uterine endometrium was of secretory, early interval 
or postmenstrual variety and presumably of fully functioning type. Only 
six showed definite secretory changes in the pelvic endometrium, but it is 
quite sure that'a number of others, especially those Avith definite chocolate cysts, 
wei’e likewise of this type, though we could not demonstrate this histologically. 
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The iiif’OiTcctiies.s of thi.s sliitcnicnt, ;isi<le from Ihc objeelive cs'idcncc v/e 
iiavc prcaentccl, is cxplnincd l)y the fact llmf the ahcrr/iiU cndonietrium of both 
udenomyosis and endometriosis is usnaHy of an immature variety, it.s immaturity 
being evidenced by the fact that it i.s pliy.siologically rcspon.sive only to the 
giwth stimulus of estrogen, and not to tlic differentiating influence of pro- 
fcstcronc. There are, of course, some excejdions, the exact incidence of which it 
is difficult to set down witli any accuracy, because of the frequent dinicnlty, csi)c- 
cially in ovarian endometriosis, of ganging the functional status of the lining of 
hemorrhagic cysts from wliieh most of the lining has been lost. 

It .so happened that iji the present scries the ectopic endometrium of adeno- 
myosis showed no histologic evidence of secretory activity in any case, regardless 
of whether or not the .snrfa<,'e mucosa was of secretory type. This was rather 
surprising to us, since we have noted secretory eiiangcs in (ho ectopic mucosa of 
at least an oeeasioual ease of adenomyosis, thougli none was encountered in tins 
particular scrie.s. Certainly, however, tlicro can he no doubt, that in the vast 
majority of eases the ccto])ic endomofvium is of immature type, responding to 
the growth efi'ect of estrogen hut not to tlie different iatiiur effect of progcslci'one. 

Another interc-stiiig feature of the general problem ba.s been the common 
oecurrcncc of bleeding iii ovarian and other forms of pelvic, endometriosis, and 
to a far smaller extent in the aberrant mucosa of adenomyosis, even when sucli 
cctoi)ic endometrium is clearly of juiroly ju-oliforative type. This, after all, is 
not s\irprising, since anovulatory menstruation and anovulatory functional 
bleeding have their .source from a purely proliferative uterine .surface mucosa. 
Just why this hemorrhagic tendency is so much more marlicd in the case of endo- 
metriosis than in that of adenomyosis is not clear, although one factor which 
suggo.sts itself is the immediate proximity of the ovarian endometrium to the 
.sonreo of production of the ovarian hormones. 
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Coexistence of Myoma With Adenomyosis and Pelvic Endometriosis 

The incidence of myoma in onr series of 243 cases of adenomyosis and 
endometriosis was 37.5 per cent for the former and 29.8 per cent for the latter, 
or 33.7 per cent for the combined group. This is somewhat lower than the 
figures for similar groups reported by others (Fallas and Rosenblum, 41.5 per 
cent; Smith, 41.6 per cent). The association of myoma vnth these lesions is 
probably coincidental, as myoma is a definite neoplasm of unloiown etiology, and 
there is little support for the hj^pothesis that it may be of endocrine causation. 
On the other hand, neither adenomyosis nor endometriosis are neoplastic, and 
there is more justification for suspecting the possibility of an endocrine factor 
in their production. 



Fig. 9. — Nonsecretory endometrium in ovary, associated with progestational endometrium in 

uterus (Fig. 8). 


Comment and Summary 

The existence of a definite hyperplasia of the endometrium is commonly 
taken to Idc evidence of an anovulatory cycle, but this interpretation is accept- 
able only wlien applied to the uterine surface mucosa. It would not be justified 
from examination of the ectopic endometrium of adenomyosis and endometriosis, 
since this is often of hjqierplastic type even when tlie surface mucosa is secretory. 
^Ye therefore disagree with the suggestion of von Numers that anovulatory 
cycles, assumed only on the basis of examination of the ectopic endometrium, 
may actuallj’- be of importance in the production of adenomyosis and pelvic endo- 
metriosis, or that they necessarily exiilain the common sterility seen witli the 
latter. It is obvious, also, from the results of. our own studies, that we cannot 
agree with the statement of Jeffcoate and Potter that “since the ectopic endo- 
metrium reacts to ovarian hormones in exactly the same way as does the uterine 
mucosa, its histologic appearance permits an estimation of ovarian function 
normal or othemnse. ’ ’ 
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Class-Functional and tlicrapoiitic of the New York Heart Assoeiation (seo text) 

S. B. E. Snbacuto bacterial endocardltlr- 

Cask 3. — G. O. Suhaeulc baeferial einJocardilis in Ajiril, 3!>}o. Blood ciiltiiros showed 
sircpiococcus viridans sensitive to O.OS units of iionieillin |ier e.e. The patient received ;-!2 
million units of penicillin over forty-two days and recovered. All subsequent blood cultures 
wore negative. She became jiregmant eight months later, at which time the heart showed slight 
enlargement but the electrocardiogram, vita) capacity (‘1,01)0 e.e.). and exerci.'C tolerance were 
normal. The functional classification was IB. I’regnancy was allowed to continue. The 
Iiatient went through an entirely uneventful pregnancy and labor without any evidence of 
cardiac strain. She had a fifteen-hour labor at -12 weeks’ gestation and was delivered by low 
forceps under gas, oxygen, ether anesthesia. The baby weighed 3,000 Gin. The pulse and 
respirations remained normal throughout labor. The blood loss at delivery was estimated at 
350 c.c. Penicillin was given for three days postpartum and mother and baby were discharged 
well on the tenth day. Follow-up examination one year later revealed no change in the 
cardiac status. 

Case 2. — I. II. Subacute bacterial endocarditis in May, 3945. Blood cultures showed 
streptococcus viridans sensitive to O.OS units of penicillin per c.c. The patient received seven 
million units of penicillin over twenty-six days and recovered in spite of an embolus to the 
right femoral artery. All subsequent blood cultures were negative. In July, 1945, a chole- 
evstostomy and choledochotomy were performed. The patient received penicillin for the first 
two days after operation and recovery was uneventful. She became pregnant in Alay, 19-i6, 
and was admitted to the hospital for study in the third month of pregnancy. The heart 
showed slight enlargement but the electrocardiogram, vital capacity (3,100 c.c.), circulation 
time, and exercise tolerance were normal. The functional classification was 2B. The blood 



PREGNANCY AND SUBACUTE BACTERIAL ENDOCARDITIS'' 

Curtis L. IMendelson, M.D., F.A.C.S., New York, N. Y. 

(Fyom the Department of 01)stetrics and Gynecology, Cornell University Medical College and 

Neiu York Hospital) 

P RIOR to the introduction of antibiotics, particularly penicillin and, to a 
more limited extent, streptomycin, subacute bacterial endocarditis was usually 
a fatal disease. Pregnancy was rarely complicated by this condition and therapy 
in the presulfonamide and sulfonamide eras was directed toward supporting 
the strength of the mother in the hope of obtaining a living child. 

Stander^ was able to find only eighteen authenticated eases of subacute bac- 
terial endocarditis in pregnane 3 ^ The development of effective antibiotics has 
greatlj’’ improved the outlook for the patient with this disease and has created 
a relatively new problem in obstetrics. Hamilton^ sent questionnaires to obste- 
tricians and cardiologists and reports were received of seventeen women treated 
vdth penicillin for subacute bacterial endocarditis during pregnancy or the 
puerperium. Six died during pregnancj’- and three others died within the next 
five months, giving a total mortality of 53 per cent. The fetal mortality was 
24 per cent. Eleven patients cured of the disease prior to pregnancy all sur- 
vived childbirth. Three of the eleven were aborted therapeutically. Dobson® 
reported a case of subacute bacterial endocarditis during pregnancy in whicli 
hysterotomy was performed at eighteen weeks’ gestation “because it was felt 
that pregnancy might have an unfavorable influence on the course of the dis- 
ease.” The patient recovered. Davis and Wortmann^ also reported a case 
during pregnancy, cured with penicillin and carried to viability, at which time 
a cesarean section and hysterectomy were pei’formed. There had been two 
previous cesarean sections for eephalopehde disproportion. The patient obtained 
a living child but had serious residual cardiac damage. 

Present Study 

There have been ten eases with a diagnosis of subacute bacterial endocarditis 
complicating pregnancy in some 50,000 patients at the New York Lying-In 
Hospital from 1932 through 1947. The incidence of this complication is 0.02 
per cent. Three cases with positive blood cultures occurred before the use of 
penicillin and all died during pregnancy or the puerperium. Seven eases, 
treated with penicillin, survived pregnancy and delivered normal living children. 
Two of the penicillin-treated cases had clinically authentic subacute bacterial 
endocarditis during pregnancy, unconfirmed by positive blood cultures. Five of 
the penicillin-treated cases were proved by positive blood cultures : three had 
recently recovered from the disease prior to the pregnancy under consideration, 
and two developed the disease during pregnancy. The purpose of this study is 
to review these five proved cases treated with penicillin in an attempt to evaluate 
the significance of subacute bacterial endocarditis prior to and during preg- 
nancy. Table I summarizes the experience with the five patients. 

•Read before the Section of Obstetrics and Gynecology of the New York Academy of 
Medicine on Feb. 24, 1948. 
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CA.m'. 0 ,— V. 1). 'ri\o jiiilit’iit wiiK iir.ot won in (In? oiciillt inoiilh nf prcgii.'incy, witli the 
c.hisisical jiictnro f>r miliaciile 1ia<;t<*rial (‘iiiloi’ar<lili.*< mnl onrly carrlian flfeonipcnpalion. Blood 
cultures revealed .vh'c/tfoeocea.v n'ridne.v sensitive to •M.'l units of jxuiieilltn jx-r c.c. I'enicillin 
was .sltuted (oftellier with dijtilnlis and other (;ardiiic Tiie.'isiire;!. Several day.“ after adrni.'-sion, 
the ])atient <levelo[ied a nie.senteric iafari't and went into spontaneosis preninturi'i labor. After 
two hours of labor, .«he hml a normal delivery under open-droii ether. The baby weighed 
l.StiO (ini., was transfi'rred to the jireinature nur.'-ery, and .«urvive<l. 'Fhe mother’s puhse 
remained above I2() ami the respirations above ttti thronehoiit labor. The blood loss at delivery 
was measured at ]0f) c.c. The jiatient also received sulfadiazine aith .“oda bicarhormfe for 
the lir.st two days imstpartuin. Deenmpensntion became more marlced and the patient had to 
be placed in an oxygen tent, 'i’he postpartum cmirse arm fei.irile and further complicated by 
niullijile emboli to the .spleen, exireinilie.s, and brain. Heparin wa.s .started on (lie third post- 
partum day, followed by dicumarol. The latter was .•'tojijo'd six day.s later when evidence of 
subarachnoid homorrhnpc devehrpi'd. A total of IS million units of [icnicillin was given. 
Tlie ]iaticnl recovered after a stormy ami critical cour.*-**. 


Discussion 


Suhdcniv Bacfcridl Eiuhicurdifis Prior to I'rcfpuinctf , — The eases in the 
lilevaturc as well as those roiiovled in (his s(n<ly, inditsale (hat a jtasf hi.slory of 
•suhitento hiieteriiil etidnetirditis is not neee.ssaiily it cont faindieati<m to suh.se- 
(inent preirnaney. lloalini: of (he endoca-ii-dial lesions may rcr.snll in pfo^re.s.sive 
scarring and ealeificjition of the hetirl valve. !Moore' eonelndcs from antop.sy 
s(.udio.s that it (tikes from Ihrce (o si.x months for complete healing. The intervals 
between suhticute bacterial endocarditis and pregnancy were eight, twelve, and 
.seventeen months in the prestmt .series. Tlte etirdiac pathology liad l)ceome 
stabilized in till three ptitionts. It would aitpear advisable to defer pregnancy 
until at least six monlbs after the di.sea.sc has been eurod. This interval would 
allow for the possiltility of relaji.se. The advisability of ehildbcaring should 
then he determined by the current ctirdiae stiitns, and aeec])ted concepts of 
management of the underlying lieart disease followed tUiring pregnancy, delivery, 
and the ])uerperium. iMost ea.sos of suhacnle bacterial cndocarditi.s occur where 
the valvular endocardium has been congenitally deformed or damaged by rheu- 
matic fever. Many of the features of the management of rheumatic heart dis- 
ease complicating pregnancy have been illustrated in the foregoing eases. A 
comprehensive outline follows: 


The cardiac status is evaluated when the patient is fii-st seen. Information 
is obtained regarding age, history, general i)hy.sical condition, anatomic lesion, 
heart size as determined by antcro])os1crior and lateral roentgen studios, electro- 
cardiographic findings, vital ca])aeity, and exercise tolerance. The exercise test 
should not he performed indiscriminately in the patient with borderline cardiac 
reserve, for the test itself may cause decompensation. The patient is then clas- 
sified according to the criteria of the New York Heart Association : 


Class 1. — Patients with cardiac disease and no limitation of physical ac- 
tivity. Ordinary activity does not cause discomfort. Patients in this class do 
not have symptoms of cardiac insufficiency nor do they experience anginal pain. 

Class* 2. — Patients with cardiac disease and slight limitation of physical 
•aetivitjL They are comfortalfie at rest. If ordinary physical activity is under- 
taken, discomfort results in the form of undue fatigue, palpitation, dyspnea or 
anginal pain. 
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pressure was 140/90 but the eyeground and renal function tests, including blood chemistry, 
urea clearance, dye excretion, and dilution concentration were all normal. The pregnancy was 
allowed to continue and the patient was discharged, to be followed in the antepartum cardiac 
clinic. The course was uneventful until the liflh month, when the patient developed an attack 
of bronchitis. She was admitted to the hospital, digitalized, and given penicillin for three 
days. Blood cultures were negative and recoveiy was complete without evidence of cardiac 
embarrassment. She was discharged on the ninth day after admission and was again followed 
in the cardiac clinic until the eighth month Avhen rcadmission was advised because of mild 
pre-eclampsia. The cardiac status had remained unchanged. The patient remained in the 
hospital on a toxemia regimen and improved. She had a normal spontaneous delivery under 
oiien-drop ether, after eight hours of labor at term. The baby weighed 3,420 Gm. The pulse 
and respirations remained normal throughout labor. The blood loss at delivery was measured 
at 100 c.c. Penicillin was given for live days. Because of the ago and parity and develop- 
ment of eyeground changes, tubal ligation was performed under gas-oxygen-ether anesthesia 
on the fourth postpartum day. Recovery was uneventful and mother and baby wore dis- 
charged well on the •thirteenth postoperative day. Pollow-up examination six months later 
revealed no change in the cardiac status. 

Case 3. — C. L. Subacute bacterial endocarditis in May, 1945. Blood cultures showed 
strcpiococcus viridans sensitive to 0.0+ units of penicillin per c.c. The patient received ten 
million units of penicillin over thirty-three days and recovered. All subsequent blood cultures 
were negative. She became pregnant seventeen months later and nuis admitted for study in 
the third month of gestation. X-rays, electrocardiogram, circulation time, vital capacity 
(3,G00 C.C.), and o.verciso tolerance were normal. The functional chissiftcation was IB. Preg- 
nancy was allowed to continue and the patient was discharged to be followed in the ante- 
partum cardiac clinic. Because of obesity, she was placed on a 1,200 calorie diet. Preg- 
nancy was entirely uneventful and admission was advised for observation several weeks prior 
to the expected date of confinement. Digitalis was not given. The patient had a normal 
spontaneous delivery under open-drop ether after an eighteen hour labor at 42 weeks’ gestation. 
The baby weighed 3,G10 Gm. The pulse and respirations remained normal throughout labor. 
The blood loss at delivery was measured at 350 c.c. Penicillin was given for three days post- 
partum and the puerperium was normal. Mother and baby were discharged well on the tenth 
postpartum day. Pollow-up examination six weeks later revealed no ehange in the cardiac 
status. 

Case 4. — F. J. The patient was seen in the fourth month of pregnancy at which time 
studies revealed cardiac enlargement, clectrocardiograidiic evidence of myocardial damage, 
impaired vital capacity (2,300 c.c.), and decreased exercise tolerance. The functional classifi- 
cation was 3C. Pregnancy was allowed to continue, since gestation was too far advanced for 
vaginal interruption and hysterotomy seemed ill advised. The patient left the hospital 
against advice and re-appeared in the fifth month with a history of upper respiratory infection, 
chills, fever, and , weakness. Examination revealed evidence of cardiac failure, petechiae, 
splenomegaly, and marked anemia. Blood cultures revealed streptococcus viridans and a diag- 
nosis of subacute bacterial endocarditis was established. The organism was sensitive to 0.175 
units of penicillin per c.c. The patient received a total of ten million units of penicillin over 
twenty-eight days and recovered, all subsequent blood cultures being negative. Digitalis was 
given; sodium, fluid, and activity were limited, and the cardiac status improved markedly. 
Two small transfusions wore given. The patient remained in the hospital and was delivered 
by midforceps under local ancslhesia, after a prolonged labor of fifty-eight hours at term. 
The baby weighed 3,590 Gm. During labor, the pulse reached 12C and the respirations 32. 
The upright position in an oxygen tent was maintaijied throughout labor and delivery and 
immediately postpartum. The blood loss at deliveiy was measured at 200 c.c. Penicillin 
was administered during labor and the first week post partuni. The cardiac status improved 
after delivery and the patient and baby were discharged well three weeks later. Therapeutic 
abortion of a two months’ pregnancy was performed one year later at which time the cardiac 
classification was 3C. 



0)50 


MENDKLHON 


Am, I, i Gyn'^. 
OrlrAlt-t. 


stcrilizniion is froqueiilly performed af. the lime of hysterotomy, As-sociated 
pelvic pathology may occasionally favor interruption and sterilization by hyster- 
ectomy. Interference is •withheld if the patient has reached the fifth month and 
she is carried to term anticipating the spontaneous improvement in the last 
month of pregnancy. The very exceptional jiatient, with a tight mitral valve, 
may become jirogressively worse and die undelivered. It has been .suggc.stcd 
that late hysterotomy might, avert this fatal outcome, but, the imprc.ssion is 
gained that, under ideal conditions of care, this .situation will rarely be encoun- 
tered. There is great risk in discharging the ])aticnt from the hospital once 
cardiac failure has occurred anlejiartum, even though she may have completely 
recovered from the episode of failure. The mortality in Cla.ss 4 is about 15 
per cent. 

Sodium, fltiid, and activity arc restricted. Cardiologists have recently 
stre.ssed that it is unnecessary to limit tluids if sodium is curtailed. It is prac- 
tically impossible, however, to give an adequate pregnancy diet without at least 
two to three grams of sodium, and, for this reason, we have insisted on the 
limitation of tluids. Anemia and obesity should be corrected to remove extra 
cardiac work. If digitalis has not already been required, it is frequently started 
in the last trimester, in anticiiiation of the peak of the cardiac burden. In .some 
instances, the Class 3 patient may have been di.schargcd and clo.scly followed on 
the same regimen in the cardiac clinic. Sexual relations arc interdicted. Re- 
admission is usually advised at the height of the circulatory burden. Oppcl' 
has shown that serious upper rc.spiratory infections may precipitate decom- 
pensation. Therefore, hospital treatment is recommended in the event of a 
bad cold or bronchitis, and penicillin is given to prevent subacute bacterial endo- 
carditis. Antibiotics arc also given in the event of other serious infection, or 
dental extraction. 

The unsatisfactory obstetric and cardiac results which followed induction 
of premature labor led to the use of cc.sarean section for premature delivery. 
Knowledge of the late physiologic amelioration of the cardiac burden led to the 
abandonment of any type of premature interference but until recent veal's the 
trend to abdominal delivery persisted. "Whereas patients with rheumatic heart 
disease did not tolerate the usual desultory labor produced by premature induc- 
tion, it has since been .shovni® that they do tolerate the more satisfactory type 
of labor which occurs spontaneously at term. In fact, vaginal deliver}* has 
•been shmvn to be safer than abdominal delivezy. This does not impl}^ that 
cesarean section should not be perfoi’med in a cardiac with an obstetric indica- 
tion such as placenta previa, cephalopelvic disproportion, d.vstoeia labor, etc., 
but it does mean that cesarean section is seldom if ever indicated because of the - 
rheumatic heart disease per se. The vast ma.iority of patients can be success- 
fully delivered by the vaginal route and the hazards of labor reduced with con- 
tinuity of treatment including careful functional evaluation, good antepartum 
care, adequate digitalization, and shortening of the second stage of labor. Brown 
and her associates® have suggested that vaginal delivery is better tolerated than 
cesarean section because the repeated uterine contractions of labor prepare the 
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Class 3. — ^Patients with cardiac disease and marked limitation of phj'-sieal ■ 
activity. They are comfortable at rest. Discomfort in the form of undue 
fatigue, palpitation, dyspnea, or anginal pain, is caused by less than ordinary 
activity. 

Class 4. — Patients with cardiac disease who are unable to carry on any 
physical activity without discomfort. Symptoms of cardiac insufficiency, or of 
anginal sjnidrome, are present, even at rest. If any phj'sical activity is under- 
taken, discomfort is increased. 

As the functional capacity does not always determine the amount of physical 
activity which should be permitted, the following “Therapeutic Classification” 
is added as a guide to management : 

Class A. — Patients with cardiac disease wliose pliysieal activity need not 
be restricted. 

Class B. — ^Patients with cardiac disease wliose ordinary physical activity 
need not be restricted, but who should be advised against unnsually severe or 
competitive efforts. 

Class C. — ^Patients with cardiac disease wliose ordinary physical activity 
should be moderately reslrieted, and ivhose more strenuous liabitual efforts 
should be discontinued. 

Class D. — Patients with cardiac disease whose ordinary physical activity 
should be markedly restricted. 

Class E. — Patients with cardiac disease who should be at complete rest, 
confined to bed or chair. 

Hamilton and Thomson® prefer to classify patients as “favorable” or “un- 
favorable,” the latter including those with histoiy or signs of congestive failure, 
dangerous disorder of the heartbeat, or serious complicating disease. Twenty 
per cent of the “favorable” cases rei^ert to “unfavorable” during the course 
of pregnancy. 

We have gained considerable prognostic confidence in the classification of 
the New York Heart Association. Experience has shown that the vast majority 
of Class 1 and Class 2 patients go through pregnancy and labor without serious 
cardiac difficulty, and they are followed in the special antepartum cardiac clinic 
by an obstetrician and cardiologist. 

Class 3 and Class 4 patients constitute about 15 per cent of all cardiacs and 
they present the real problems in management. Admission is advised at the 
first visit, and cardiac measures are prescribed as indicated until compensation 
has been satisfactorily restored. The cardiac burden was formerlj'- thought to 
increase progressively throughout gestation and it was common practice to 
interrupt pregnancy in the second or third trimester. We have since learned- 
that the cardiac burden begins to rise significantly about the fifth month- and 
reaches a peak in the last trimester, with definite amelioration in the last month. 

If pregnancy is less than five- months advanced, and ijrovided the patient agrees, 
interruption may be performed by vaginal therapeutic abortion, or abdo.minal 
hysterotomy, depending upon the size of the uterus. It may also be justifiable 
to interrupt early pregnancy in patients, who, despite adequate current cardiac 
reserve (Class 1 or Class 2), may have recovered from subacute bacterial endo- 
carditis during the preceding six months. The cardiac reserve may possibly 
change, due to delayed valvular damage incident to the healing process. Tubal 
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Avith congcinlal licarl (lisoaso'" h (‘ssfnlially llu; sainr; as fbal for rliciimafu; 
cardiac i)atient.s. Tlic majority witli serious cou'iciiiial heart, di.scasc succuinl) 
before reaching ])id)erty. Cyanosis ])f;r se is not a contraindication to jireg* 
nancy. The dangers of a vonoarlcrial shunt must he kejtt in mind. f>)arctation 
of the aorta was found to present a sj)ecial jn-ohlem for. in tin's unu.sual condi- 
tion, the functional classification is not necessarily related to the immediate 
prognosis hccause of tlic ever-pi-oscnt danger of rupture of tiie pathologically 
thinned aorta or cerehral ve.sscls. A study of 25 eases of this condition showed 
that about half the ])aticnts suffered a deleterious effect from childhearing. 
Five died during pregnancy or .shortly after delivery (two from rupture of tiie 
aorta, one from cerebral accident, one from cardiac failure, and one from endo- 
carditis). Ten patients, surviving pregnancy, were definitely made wonse by it. 
It was felt that pregnancy and labor pre.senied such risks to ])aticnts with 
coarctation of the aoi'ta that thera])eutie abortion may he indicated or delivery 
by cesarean section advised. 


Suhandc Bacicrial Endocarditis Darhuj Prcrinancy. — There is insnmeient 
evidence to date, to suggest that tlie development of suhacnle bacterial endo- 
carditis during pregnancy significantly alters the management of pregnancy, 
delivery, or the pnerperium, as outlined above. Fever accompanying tlic illness 
might induce abortion or iirematurc labor. Case 4 carried to term despite a 
transient febrile course. 'Wherca.s Case 5 delivered ])rematnrely. she liad 
delivered at tlie same period of ge.stalion in her jirevions pregnancy. 

The fear tliat pregnancy may exert an unfavorable influence on tlie conisic 
of subacute bacterial endocarditis has already been mentioned. The incidence 
of heart failure complicating the disease might he incrca.scd due to the added 
burden of pregnancy. Fegardlc.ss of tlic extra load imposed, it would appear 
inadvisable to interfere during the acute phase of the disease. Once the disease 
is under control, anticipation of .s'uhseqnent valvular damage incompatible with 
pregnancy might justify interruption of early gestation despite adequate current 
cardiac reserve. The pathologic end result of this valvular liealing process is 
too unpredictable, hoAvcver, to Avarrant interruption after the fifth month of 
pregnancy. Future experience may have to alter this attitude. 

Pregnancy should not alter the treatment of subacute bactcilal endocarditis. 
Just as in the nonpregnant patient, it is important to determine the offending 
organism and its penicillin sensitivity, and render adequate dosage. The strep- 
tococcus viridam is the most common etiologic agent. Other organisms AA'hich 
occasionally cause subacute bacterial endocarditis are hemolytic and anhemolytic 
streptococci, staphylococci, Hemophilus influenzae, Brucella mclitensis and 
others. ]\Iixed infections also occur. Streptomycin is at present the antibiotic 
of choice for penicillin-resistant streptomyein-snsceptible organisms. 

LocAA^e and Eiber^® recently reported eleven cases of clinically authentic 
subacute bacterial endocarditis (past history of rheumatic or congenital heart 
disease, fever, lassitude, Aveakness, anorexia, cutaneous or visceral embolization, 
and splenomegaly) in Avhom blood cultures Avere sterile despite repeated efforts. 
One case revealed organisms in the histopathologic sections at autopsy but no 


Volume 56 
Number 4 


SUBACUTE BACTERIAL ENDOCARDITIS 


651 


cardiovascular system for permanent occlusion of the placental circulation by 
gradual diminution of total blood volume. The uterine contractions diminish 
arterial inflow to the placenta and increase the outflow causing small auto- 
transfusions. These theoretically produce transient rises in the venous pressure 
and capillary filtration decreases the total blood volume. 

The pulse and respiratory rates intrapartum provide a valuable guide to 
the cardiac status, for it has been observed^®- that elevation of the pulse rate 
above 110 per minute with a respiratory rate above 24 per minute, or such 
elevation of the pulse rate alone din'ing the first stage of labor, preceded each 
instance of intrapartum or postpartum heart failure bj’- a long enough period 
to provide ample warning of its approach.. Conversely, 50 per cent of patients 
displaying this reaction went on to decompensation. Accordingly, any patient 
showing these pulse and respiratoiy rates during the first stage of labor should 
l)e rapidly and completely digitalized if this has not already been accomplished. 
She should be kept upright in bed, given oxj’-gen, and delivered as soon as 
feasible after full cervical dilatation to avoid the bearing down efforts of the 
second stage of labor. The upright position and oxygen should be maintained 
throughout delivery and at least the first twenty-four houi’s post partum. In 
the event of frank decompensation, atropine, aminophylline, and bloodless 
tourniquet phlebotomy are employed. Analgesia is used during labor as in- 
dicated but restlessness and excitement are avoided. Local anesthesia or open- 
drop ether is safest for delivery. The drop in blood pressure which may 
accompany caudal block or spinal anesthesia makes these agents undesirable. 
Whereas cj’-clopropane allows for the administration of relatively large oxygen 
concentration, this anesthetic is contraindicated because of its tendency to pro- 
duce cardiac arrhythmias. The incidence of spontaneous abortion and pre- 
mature labor, the infantile mortality, the duration of labor, and the blood loss 
at delivery, in women with serious rheumatic.heart disease, are not significantly 
different from values in normal women.® Early puerperal ambulation is en- 
couraged as soon as the cardiac status Avarrants. Breast feeding is not advocated 
because of increased physiologic demands and dangers of mastitis. 

Wheeler'- found evidence of a precipitating factor in 54 of 200 cases of 
subacute bacterial endocarditis. Nine of these Avere asciabable to abortion or 
delivery, such causes being second in incidence only to upper respiratory infec- 
tion. Accordingly, avc have advocated the prophylactic use of antibiotics during 
labor and the puerperium. If sulfonamides are also administered, care should 
be exercised in the concomitant use of large amounts of soda bicarbonate to 
prevent crystal formation. If bicarbonate is given in the recommended ratio 
of 4 Gm. to 1 6m. of sulfonamide, fluid retention may develop to a dangerous 
degree. 

The cardiac regimen as outlined above requires all the skill and niceties of 
medical and surgical obstetrics, and only when these are available should one 
feel justified in assuming the responsibility for pregnancy complicated by 
seinous rheumatic heart disease. 

We have had no experience Avith subacute bactei’ial endocarditis in con- 
genital heart disease during pregnancy, but the obstetric management of patients 
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the valvular pathology has resolved. The advisability of childhcarijig should 
then be determined hy the curi’cnt eardiae .stalu.s, and aecepted eoncepfs of the 
management of the underlying rheumatic or eougeuital lieart disease followed 
hs outlined during pregnancy, delivery, and the ])uorj)crium. 4’hc type of 
delivery .should he determined jjrimarily on ohstelrie incli<;ntion.s, 

2. There is insufficient evidence to date, to suggest that the develoj)mcnt of 
subacute bacterial endocarditis during pregnancy significantly altci-s this same 
management. Anticipation of delayed valvular damage may .lustily interrup- 
tion of early pregnancy do.sj)ite current adecpiate eardiae re.scrvc. 

3. Pregnancy doe„s not alter the treatment of .subacute bacterial endocarditis. 
The antepartum use of anticoagulants may endanger the fidus. Normal blood 
coagulation values .should not be disturbed at the time of dclivciy or in the 
early puerperium. 

4. The prophylactic use of antibiotic.s during lal.ior and the early puer- 
perium may prevent the development or rccuri-ence of subacute bacterial endo- 
carditis in patients with rheumatic or congenital heart di.scasc. 

The author is iiulethoa to Dr. Curtis .i. Ik'chor of 8tat(ui Ishiml, N. Y., for hi.“ coopera- 
tion in tlie managoinont and delivery of Casi: 1. 
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organisms eonld be recovered from the thrombonlcerative endocardial lesions. 
The authors conclude that cases with clinically authentic subacute bacterial 
endocarditis should be treated promptly and intensively, as thougli they , had 
positive blood cultures. The diagnosis usually resolves itself within one week: 
if the patient has sidmcute bacterial endocarditis, there is appreciable clinical 
improvement accompanied by recession in temperature ; if, however, the patient 
should have acute rheumatic fever (which presents the main diagnostic problem) 
the clinical manifestations remain .static or may, in fact, become aggravated. 
Mention has already been made in this paper of two cases in which the diagnosis 
of subacute bacterial endocarditis was made clinically without positive blood 
cultures and penicillin started during preg^lancy with subsequent cure. Both 
patients survived pregnangj'' and delivered living children. 

Anticoagulairt and antibiotic therapy have been combined in an attempt to 
decrease the incidence of embolic complications. Serious hemorrhagic manifes- 
tations have occurred (as in Case 5), and the end results of combined therapy 
have not been superior to those of antibiotic therapy alone. Labate^® reported 
a case of antepartum thrombophlebitis treated with dicumarol for fifty-one days. 
The baby died in utero, and autopsy revealed massive mediastinal hemorrhage 
which could not be accounted for except by the dicumarol administered to the 
mother ante paitum. Sei’ious hemorrhage may result from disturbance of the 
normal clotting mechanism during labor and the early puerperium. The hazards 
of anticoagulant therapy at these times is apparent. Furthermore, Moore^’^ has 
shoAvn that the valvular lesions in subacute bacterial endocarditis are not of 
thrombie character, and he concluded that there was no pathologic basis for the 
use of anticoagulants in the disease. 


Summary 

There have been 10 eases with a diagnosis of subacute bacterial endocarditis 
complicating pregnancy in some 50,000 patients at the New York Lying-In 
Hospital from 1932 through 1947. The incidence of this complication is 0.02 
per cent. Three cases with positive blood cultures occurred before the use of 
penicillin and all died during pregnanej'' or the puerperium. Seven eases treated 
with penicillin survived pregnancy and delivered normal living children. Two 
of the penicillin-treated cases had clinicallj’- authentic subacute bacterial endo- 
carditis during pregnancy unconfirmed by positive blood cultures. Five of the 
penicillin-treated eases were proved by positive blood cultures: three had re- 
cently recovered from the disease prior to the pregnancy under consideration, 
and two developed the disease during pregnancy. The five proved cases are 
reviewed in an attempt to evaluate the significance of subacute bacterial endo- 
carditis prior to and during pregnancy. An outline for the management of 
pregnancy, delivery, and the puerperium in rheumatic and congenital cardiac 
patients is given. 

Conclusions 

1. The past history of suljaeute bacterial endocarditis is not necessarily a 
contraindication to subsequent pregnancy. Pregnancy should be defen-ed until 
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Using the 1cehni(|iic oT nlorthulml insnflliilion, e.xtensive studies liave been 
made on the oviducts of tlu! rabbit. The correlation of the rhythmic tubal 
contractions in I’cbition to tin; lioi-monal .state has been .studied and the effects 
of various drugs liave been demonstrated. Wimpheimer aiid Fm'c.stcn" demon- 
strated the functional changes in castrated rabbits, rabbits jirimcd with estro- 
gens alone, and later with ])rogesl crone, (‘astration was followed by marked 
reduction in the fretiueney and amplitude of the tubal (-ont raeiions. The con- 
tractions could be restored to normal patterns by the a<lnunislralions of estro- 
gens. lUibin and Davids'" demonstrated the striking changes in tubal activity 
occurring with the administration of li'sto.slcrdne ju’opionatc. 'I'his hormone 
had an inhibiting efi'ect on the tubal musculature, greatly diminishing its gen- 
eral tonicity and the am|)iitude of its coutraetif))). '’I’he effects of T’ituilrin, 
adrenergic and cholinergic drugs on the Fallopian tube in relation to the hor- 
monal status was .studied by Davids ami Uemh-r." 'The hormonal state strikingly 
affected the tubal response to the various drugs administiU'cd. 

In the human being, cyclic variations in tubal activity were found by 
Kubin.'" using uterotubal insufllatinn clinicjilly. Daily insnfilations were under- 
taken by Sharman'" on one patic'Ut thi'ouglmut a meiisti-ual cycle, lie concluded 
from this case that there was no material chang(! in the type of tracing obtained 
during any ]>hasc of the menstrual cycle. In this particular report, Sharrnan 
makes no mention of the correlation (»f the tubal activity with accurate knowl- 
edge of the ovarian activity by endometrial biop.sy. vaginal smeai’s, or basal 
temimralurc curves. 

Methods 


In the present clinical investigation, an {ittemjtt is made to correlate the 
Fallopian tubal activity in pjiticnls with normal ovulatory menses and patients 
who have repeated anovulatory bleeding. The effects of hormonal administra- 
tion were studied in a number of cases. The patients were selected from those 
attending the .sterility and endocrine clinics, where they had had comprehensive 
medical studies. Each case selected bad e.ssentially normal genitals, with no 
palpable uterine or tubal ])athology. Basal tcmjiei'ature ebarts were keiit ac- 
curately over a number of months by each subject. Reiicated endometrial 
biopsies Avere ijcrformed, to determine the ty])e of menstrual bleeding before and 
during the period of tubal study. The insufilation apparatus used was the 
standard Rubin model made by Becker, 

All physical factors in the machine were kept constant throughout the 
tests. The gas was delivered under a pre.ssure of 15 pounds and at a constant 
rate of flow of 60 e.c. of carbon dioxide imr minute. The pressure and rate of 
floAV were checked each day before starting any tests. The insufflations were 
performed by one person in order to eliminate any variations in technique and 
to establish satisfactory cooperation betAveen patient and doctor. The cervix 
was exposed, cleansed, and painted with 3V1> per cent iodine. It was then 
grasped with a tenaculum and a cauula introduced into the cervical canal. A 
few moments Avere allowed to pass, until the patient was quiet and at ease,, 
before the floAV of gas Avas started. Proper air-tight obturation of the cerAux 
Avas obtained by slight pressure of the rubber acorn tip of the canula against the 
cervix and slight traction upon the canula. Care Avas taken not to displace the 
uterus from its normal position in the pehds. Such a procedure can possibly 



FALLOPIAN TUBAL MOTILITY IN RELATION TO THE 

MENSTRUAL CYCLE 

Clinical Study With Kymographic Uterotubal Insufflation 
Arthur M. Davids, M.D., New York, N. Y. 

(From the Gynecological Service of the Mount Sinai Hospital) 

T he hormonal activity of the ovary produces definite morphologic and func- 
tional changes in the uterus and Fallopian tubes. ' The effects on the uterine 
musculature and endometrium have been repeatedly demonstrated by many 
investigators. The relationship between the cyclic hormonal activity of the ovary 
and the functional state of the Fallopian tube in the human being has not been 
so clearly established. 

Moreaux,^ in 1913, investigated the changes occurring in the tubal mucosa 
of the rabbit. He found that the tubal mucous membrane was lined with 
ciliated epithelium during the sexually quiescent period. During the heat 
periods and early gravidity the ciliated lining of the tube was transformed into 
a secreting structure and the tulial lumen filled with granules of secretion. 
Structural changes of the same nature were demonstrated in the dog by Courrier 
and Gcrlinger- and in the human tubal mucosa by Westman,® Snyder,^ and 
others. The cellular transformation is controlled by the ovary and castration 
prevents these changes. 

The spontaneous contractions of the rrterine and tubal musculatures are 
also regulated by the ovarian hormones. In 1922, Blair'^ and Secldnger® inde- 
pendently demonstrated the cyclic activity in the musculature of the genital 
tract. Blair first obsem^ed this phenomenon in the excised uterus of the rat. 
Spontaneous contractions Avere sloAvest at estrus, the rate increasing gradually 
to a maximum in the resting stage. Wilson and Kurzrock" many years later estab- 
lished the normal pattern of human uterine motility in relation to the menstrual 
c.ycle. Seckinger studied the contractions of the excised Fallopian tube of the 
pig. He found uniform contractions occurred four to six times a minute except 
during estrus, Avhen the contractions occurred ten to fifteen times a minute with 
alternation of groups of small and large excursions. The increased rapidity and 
large amplitude of contractions coincide with the time of Graffian follicle rup- 
ture and the passage of the ova through the tube. Studies in other species 
verify the relationship of ovarian function and spontaneous activity. 

Uterotubal insufflation as a clinical test for tubal patency was introduced 
by Rubin® in 1920. It Avas not until 1925, hoAvever, that he obtained Icj^mo- 
graphic recordings of the tubal contractions. By this means, the functional activ- 
ity of the intact Fallopian tube can be studied accurately in the human being 
as Avell as in the experimental animal. The correlation of preoperative Icymo- 
graphic tracings and the genital pathology demonstrated at the operating table 
and in the pathologic laboratory has greatly increased the value of the clinical 
test. The study of repeated kymographic curves in any given patient affords 
accurate knoAidedge of the functional state of the tube as Avell as a good im- 
pression of the pathologic conditions Avhieh may exist. 
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lishcd usually baUvcou levels of 20 to 00 iuu\. 11". 'Plje i>aj terns of tubal con- 
tractions sboWccl no significant ciunige througlumt the entire menstrual cycle. 
Tlic eontraelions occurred four to five limes a minute and jlieir amplitude v/as 
5 to 10 mm. llg. Tlic kymograjiliie tracings from rlay to day were (piite similar. 
A.s a group, the base level at. wliieh eonti-actions oecurred was lower than that 
of the normal ovulatory group. In one ease, lulial eontraelions were ab.scnt 
throughout tlie test, jieriod. This case will he more rullv discussed later, (Fig. 
2 .) 


pat. E.V, AGE 23, LM.P 8-21-46. 



8-30-46.- 
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.. 1- — Above are six of tbe cloven consecutive tub.al InsufTlalion cui-v'cs oblainoa on a 

nienstrual cycle. These curves were obtainea on the lOlli, 12th, Hth, 
Wth, ISth and 20th (lays of the cycle. A mai'kcd channo in tubal inotllltv is seen on the 11 th 
day of the cycle (0-3-10) which coincided with a di.stinct rise in the patient’s basal temperature 
cuiwe. Endometrial biopsy on the first day of tlic menses I’cvealcd a secretory endometrium. 


The effect of estrogens on the pattei-n of tubal motility was studied in 
five women with normal ovulatory menses and in three women with anovula- 
toiy menses. In the latter cases, estrogens alone and in combination with pro- 
gesterone were given. Stilbestrol was given in doses of 1 mg. daily and, in 
some cases, increased to 2 mg. daily. In the five normally menstruating women, 
the stilbestrol was started on the tenth day following the onset of the menses. 
In four of these cases, there was no appreciable cliangc in the character of the 
daily tubal pattern. In one case, however, a very striking alteration took place. 
This patient had been insufflated on ten occasions before the administration of 
stilbestrol. Tubal patency had been present at pressure levels between 70 to 
120 mm. Hg during these tests and the tubal contractions were of a normal 
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stretch the mesosalpinx and tube, giving anomalous kymographic tracings. The 
insufflation was performed for five minutes or more at each test. ' The patients 
were insufflated every other day, starting within a day or two after the cessa- 
tion of the menses. An endometrial biopsy v^ns taken on the first day of flow 
of the following menstrual period. Each case was followed throughout an en- 
tire menstrual cycle a^id, in many cases, through two successive menstrual 
cycles. Certain patients with ovulatory menses were selected to determine the 
effect of estrogens on the tiibal contraction patterns. Several patients Avith 
repeated anovulatory menses Avere used to test the reaction to the administration 
of combined estrogens and progesterone. 

Material 

TAventy patients Avith regular menses, on Avhom repeated endometrial biop- 
sies revealed a secretory endometrium, Avere studied. The basal temperature 
curves exhibited characteristic temperature rises Avith persistent elevation of 
temperature until the onset of the succeeding menses. After studying the con- 
secutive kymographic tracings obtained over the course of the menstrual cycles, 
certain facts became apparent. The initial pressure at Avhich patency of the 
tube occurs shoAvs marked variations from ease to ease in patients Avith normal 
genitals and normal menses. In individual patients the level of pressure at 
AA'hich patency occurs may be fairly constant throughout the cycle Avith only a 
difference of 10 to 20 mm. Ilg throughout. 

In other patients, the patency IcA^el occurred at times as Ioav as 40 mm. Hg 
and on subsequent tests as high as 190 mm. Hg. There did not seem to be any 
consistent change of the tubal patency level Avith the time of the menstrual 
cycle. The majority of patients shoAA'ed patency at levels betAveen 40 and 100 
mm. Hg. Of this group, only one ease shoAved a consistently Ioav patency level, 
Avhieh occurred betAveen 10 and 30 mm. Hg throughout the' test period. 

The pattern of tubal contractions, that is, their frequency and amplitude, 
did, hoAvever, shoAv interesting changes during the menstrual cycle. These 
patterns Avere not absolute, but occurred Avith sufficient regularity to permit of 
definite conclusions. During the first half of the menstrual cycle the contrac- 
tions occurred Avith a frequency of four to five a minute and the amplitude 
of the contractions Avas 5 to 10 imn. Hg, During the mid-cycle, and approxi- 
mately at the time of the elcAmtion of the basal temperature, distinct changes 
in tubal motility Avere seen. The contractions appeared much less frequently, 
only one to three per minute, and the amplitude Avas greatly increased. The 
amplitude in some eases Avas increased from the previous 5 to 10 mm.' Hg to 
levels as high as 50 mm. Hg, the average being 10 to 20 mm. Hg. This change 
of pattern Avas transient, lasting from one to tAvo days. FolloAving this, the 
contractions again occurred three to fiA*e times a minute Avith ami:)litudes of 
only 5 to 10 mm. Hg. The contractions Avere le.ss regular and the base level 
of contractions Avas usually someAvhat loAver than during the early phase of the 
cycle. The general pattern of contractions shoAved no remarkable change from 
that of the early phase. (Fig. 1.) 

Five patients whose menses Avere irregular and on Avhom repeated endome- 
trial biopsies rcA^’ealed proliferative endometrium Avere studied. Their basal 
temperature curves shoAved no characteristic changes such as are associated 
AAoth the OAmlatory cycle. These patients Averc insufflated in the same manner 
as the preAuous group. The aAmrage pressure level of tubal patency aa'cs some- 
AA'hat loAver than that found in the normal OAUiIatory group. Patency aa^s estab- 
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Ten clays later the insnhlation test was repealed. Patency was ])resent at 40 mm. 
Hg- and tnhal contractions were of norma) character, the frequency being five to 
six per minute and the amplitude 5 to 10 mm. Ilg. Seven subsequent insufflation 
tests revealed tubal i)ateney at. pressure levels between 20 and 60 mm. Hg and 
contractions remained regular at five to six per minute with amplitudes of 5 
to 10 mm. Hg. (Fig. 4.) 


pot. D.B., AGE 24, L.M.P 3-10-46. 



Fig. 3. — ^The above graphs demonstrate the effect of the daily administration of 1 mg. of 
stilbestrol to patient D. B., starting on the 9th day of Iier menstrual cycle. After five days 
(3-23-46) on stilbestrol, the tubal patency level rose to 180 mm. Hg. On the 6th day (3-24-46), 
patency could not be established at pressures as high as 210 mm. Hg. Pour subsequent tests 
during the next eight days revealed nonpatency at pressures of 200 mm. Hg. medication was 
stopped on the first day of the menses and ten days later (4-18-46) tubal patency was present 
at 60 mm. Hg and a normal pattern of tubal motility was present. 


Ill three of the anovulatory cases, stilbestrol and progresterone were given 
in combination. The dosage was 1 mg. of stilbestrol daily in combination with 
50 mg. of oral progesterone. Each patient received 10 mg. of progesterone by 
iniectioii three times a week. In two of the three patients, the endometrial 
biopsies at the next menses revealed a secretory endometrium for the first time. 
In the third patient, the endometrium was still in the proliferative phase. 
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pattern. After five days of medication, 1 mg. stilbestrol daily, the patency level 
rose to 180 mm. Hg and on the sixth day the pressure rose to 200 mm. Hg 
without establishing tubal patency. Over the next eight days, four tests w^ere 
performed and each time the pressure elevation w^as 200 mm. Hg corresponding 
to that encountered in the case of closed tubes or marked uterotubal spasm. The 
patient had a normal period the day following the last test and stilbestrol was 
stopped. The endometrial biopsy revealed a secretory endometrium. Ten days 
after the cessation of stilbestrol administration, an insufflation test w^as again 
performed. Tubal patency w'as present at 80 mm. Hg and the pattern of tubal 
contractions was normal. Two repeated tests during this same month revealed 
patency at normal pressure levels witli normal tubal motility, (Pig, 3.) 

pat. M.M., AGE 26, L.M.P 5-9-46. 
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.. 2.“These eight consecutive uterotubal insufflation curves Tvere obtainecl from a 

patient 'vvho had Treated anovulatory menses. The curves are quite similar from day to day. 
Th^e is no marked change in motiUty on any day such as seen during the ovulatory mensus 
1*. Endometrial biopsy performed on the first day of the menstrual flow revealed a 
proliferative endometrium. 


In the three patients with anovulatory menses, 1 mg. of stilbestrol was given 
daily following the cessation of' the last menstnial period. One patient showed 
no appreciable change in the tubal pattern throughout the test period. A second 
patient show'ed only a slight increase of 20 to 30 mm. Hg in the pressure level 
of tubal patency. The third case, how’ever, exliibited a very marked alteration 
in the kymographic tracings. This patient had had eight insufflation tests 
performed before starting stilbestrol medication, 1 mg. daily. Tnbal patency 
was present at 50 to 90 mm, Hg and tubal contractions were absent, the curve 
being a slightly irregular line. This type of tracing w'as present on all eight 
tests. After eight days of stilbestrol administration, insufflation revealed tubal 
spasm at 200 mm. Hg. This occurred on four subsequent tests and then was 
follow'cd by a fonr-day menstrual flow. The endometrial biopsy revealed a pro- 
liferative endometrium. The stilbestrol w^as stopped at the onset of the menses. 
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not entirely conlrolled by tlie hormonal activity ol the ovary. It may be 
indneed by a ph.y.sicoehemical reflex to the actual procc.ss of the rupture of 
the ovarian follicle and the pass.age of the ovum through the peritoneal 
cavity and Fallopian tube. In the ab.senee of ovulatimi, the slow contractions 
of large amplitude do not oeeur. In the patient with anovulatory menses, 
the artificial stimulation of the Fallopian tubes by .sufficient estrogens and 
progesterone to pi-oducc a secretory endometrium does not produce alteration 
of the tubal motility to resemble that seen at ovulation in the normal patient. 
It is also of interest that the basal lcm])crat.ure curves were not affected by the 
administration of the hormones in such com])ination as to produce a secretory 
endometrium. The pattern of motility of the Fallopian tube and that of the 
uterus through the menstrual cycle .show distinct differences. Except for the 
short period following ovulation, the tubal motility of the early and late phases 
of the menstrual cycle are not very dissimilar. The utci’us, on the other 
hand, develops two distinct ])atlerns of motility. Tiie contractions of the 
early phase of the cycle being rapid, four to five per ininute and of 
low amplitude, while the latter half of the cycle is characterized by slow 
large amplitude contractions occurring once or twice a minute. These .slow 
high contraction waves persist throughout the entire luteal phase of the cycle 
and do not seem comparable to the large slow contractions which occur in 
the Fallopian lube for so short a time during the period of ovulation. 

The re.sponse of the individual patient to the administration of normal 
doses of a drug or hormone shows great variation. This is clearly demonstrated 
by the two cases of the eight so treated in which 1 mg. of stilbestrol produced an 
elevation of pressure up to 200 mm. Hg. Whether this was due to increased 
sensitivity and spasm of the tubal musculature alone, or possibly also to an 
actual obstruction of the tubal lumen due to proliferation of the tubal mucosa, 
one cannot say. However, where hormones are used as a therapeutic agent 
in sterility, it would probably be wise to determine if the patient is having 
an abnormally sensitive tubal response, as was seen in the two patients 
discussed. Theoretically, such a response would be detrimental to the normal 
passage of the ovum thi'ough the Fallopian tube. In one of these eases, the 
kymographic tracings revealed tubal patency but a complete absence of 
tubal contractions. After a short period of estrogen thei-apy, tubal obstruction 
was present on repeated tests until the medication was stopped. Following the 
next menses, tubal patency was present and contractions assumed a normal 
pattern for the first time. This patient had been under observation since 
1941 and at no previous time did she exhibit normal tubal motility. Rubin’- and 
White’"’ have suggested estrogens as a therapeutic measure in cases with 
permeable strictures of the tubes, with the hope that such a response might 
occur. 

It is of interest to note that in this group of twenty-five patients repeated 
insufflations produced no untoward reactions. Two of the patients became 
pregnant within two months after the studies were terminated. One was 
insufflated twenty times and the other eighteen times. It has been our feeling 
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Despite the induced change in the endometrial structure in the two cases, there 
was no alteration in the character of the basal temperature curves and no 
’ striking alteration in the kymographic tracings of the tubal contractions. 

pat.M.J.,AGE29,LMP 4-14-46 



uterotubal insulTlatlon cur\'es tlemonstrate two strikinp effects of 
estrogen thcrapj’. The graph of 4-22-40 shows no tuba! contraction waves. This type of tubal 
curve was present on eight previous insufflations. AUministration of 1 mg. of stilbestrol 
tlally for four clays produced a rise in the tubal patency level on 4-20-40 to 100 mm. Hg and 
In eight days (4-30-4G) tubal patency could not be established at 200 mm. Hg. Ten davs fol- 
iowing the inenses and the cessation of stilbestrol therapy (5-18-4C) tubal patency was 
estaoiishcd at a pressure of 45 mm. Hg and tubal contractions of a normal pattern were 
seen for the first time. 


Comment 

The comparison of the consecutive kymographic records in the two 
groups of patients studied definitely estahlishes a difl'erence in tiieir functional 
state during the menstrual cycle. The one striking difference is that .seen 
during the period at which we believe ovulation takes ])laco. It is at this time, 
for one to two days, that the contractions of the Fallopian tubes liocomo .slowei' 
and of much greater amplitude. There is no such activity .seen in those ea.scs 
in which anovulatory men.so.s occur. This change in tubal motility is probably 














































FAILURE OF PROSTIGMIN TO AFFECT UTERINE BLEEDING IN THE 

RHESUS MONKEY 

Tuwin II. Kaishk, i\I.I)., Baltimork, 

"(From the Department of 'Embryology, Carnegie Institution of Washington) 

T he so-called prostigmin lost for pregnancy has attracted considerable at- 
tention in reoent veal's because of its simplicity and tlie high rate of success 
attributed to it. There are now on record dozens of reports which include hun- 
dreds of cases in which tbe drug has been used in tbc treatment of women with 
amenorrhea. Yet there has been re]iorted no study of tbc effect of prostigmin 
on menstruation under controlled conditions. 

The apparent ability of prostigmin to induce menstruation in the nonprog- 
nant woman with delayed bleeding is of great interest to the student of men- 
strual phenomena. In the laboratoi-y, menstruation has been induced in animals 
only by oophorectomy, transection of the spinal cord, and hormone withdrawal 
in castrates. If prostigmin is effective in initiating Die breakdown processes of 
endometrium which result in men.struation, its mode of action is certainly dia- 
metrically opposite to that of the steroid sex hormones whose effect in producing 
bleeding is manifest only when they are withdi-awn. Fui’tliormore, tlie duration 
of action of prostigmin is relatively brief, and it must be assumed that its ad- 
ministration initiates a chain of events Avhicli completes itself without further 
stimulus. As will be indicated, we are at present without any information as 
to how this phenomenon, if it exists, may occui'. 

In clinical practice, the patient who complains of amenorrhea is stndied to 
rule out the presence of general disease, either nonspecific or endocrine in na- 
ture, or local pelvic pathology' which might account for the complaint. She is 
then given prostigmin methylsulfate hypodermically, generally 0.5 to 1.0 mg. 
in the form of a 1 :2000 solution, once a day for three days. If this regime is 
not followed by menstrual bleeding, the patient is presumed to be pregnant. 

So little is known of the pathogenesis of amenorrhea in women, once general 
disease, pelvic pathology, and pregnancy are ruled out, that there is no accurate 
way of reproducing the condition in the laboratory. The rhesus monkey ,• whose 
menstrual cycles in the fall, winter, and spring average twenty-eight daj^ in 
duration, normally develops amenorrhea diiring the summer months. In the 
absence of any other evidences of torpor, the animals tend to have prolonged 
intervals in the late spring and usually cease bleeding altogether in June, July, 
and August. " In September, or occasionally in October, the cyclic pattern of 
menstruation is resumed. The color of the sex skin fades during this summer 
amenorrhea, indicating a decreased level of estrogenic substances, but it does not 
fade to the extent seen in castrates. The earliest attempts to induce bleeding in 

♦Present address, Mt. Sinai Hospital, Baltimore, Md. 
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that the passage of carbon dioxide, through the Fallopian tube, even in such 
frequency as occurred in this study, will not induce any abnormal change in 
. the endosalpinx. 

Summary and Conclusions 

1. Twenty-five patients were subjected to repeated tubal insufflations 
throughout one to two menstrual cycles and the t 5 T)e of menses determined 
by endometrial biopsies and basal temperature charts, 

2. Patients with normal ovulatory menses exhibit slow large amplitude 
contractions at the time that ovulation is presumed to occur. The patterns 
of tubal contractions at all other .times during the menstrual cycle are 
quite similar. 

3. The patterns of tubal motility in patients with anovulatory menses are 
similar throughout the menstrual cycle. No such changes occur as are seen 
in the ovulatory cycle. 

4. The administration of estrogens did not materially affect the pattern 
of tubal contractions except in two cases. In these two eases, the estrogen 
therapj'- produced obstructive pressures to 200 mm. Hg until the hormone 
therapy was stopped. 

5. Eepeated uterotubal insufflation with carbon dioxide did not produce 
any untoward effects. Two patients became pregnant shortly after having 
been repeatedly insufflated, in the one case twenty times and the other 
eighteen times. 

6. Comparison of the tubal and uterine contractions throughout the 
menstrual cycle reveals that they do not conform to the same patterns of 
motility. 
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0.2 c.c. Progesterone- in corn-oil solution was given in the same manner, the 
largest single daily dose being 0.2 c.c. 

At least four animals were used in each experiment in the scries of hormone 
withdrawal studies. While all animals in any one cxi)eriment received identical 
doses of hormones, approximately half of the group received prostigmin in addi- 
tion at one time, and the remainder at another. In thi.s way, variables, such as 
changes in diet in the colony, elhnatic conditions, and differences in handling, 
are minimized and significant results can be obtained with relatively small num- 
bers of’animals. Since the results have all been negative, the experiments have 
been lumped together for the purpose of presenting the data in summary form. 

Observations 

A. Prostigmin During Amnioiin Administration. — Three castrate animals 
were given appi-oximately 400 International units of Amniotin per day for 
twenty days. Prostigmin was given in the middle of this coin’se of Amniotin, 
but in no case did bleeding occur until after withdrawal of the hormones. 

Five castrate animals were given 25,000 International Units of Amniotin 
daily for twenty-six days, as 0.5 c.c. of a 50,000 International Units per c.c. 
solution. In addition, prostigmin was given on days 21, 22, and 23 of the 
course of hormone injection, but bleeding did not i-csult until after hormone 
withdrawal. 

B. ^ Prostigmin Following Amniotin Administration. — Eight castrate animals 
were given approximately 400 International Units of Amniotin daily for periods 
ranging from eight to nineteen days in a senes of nineteen expei’iments. In 
twelve instances, prostigmin was given daily for three days beginning the day 
after the last dose of hormone. The time of onset of bleeding was scattered 
from the fourth to the eighth day after Amniotin withdrawal. The greatest 
delay was seen in two prostigmin-treated animals, the least in one not treated 
with prostigmin. In general, there was no difference between the experimental 
and control animals in regard to time of onset or duration of bleeding. 

Five other castrates were given 25,000 International Units of Amniotin 
daily for twenty-six days and two of them were given prostigmin on days 27, 2S, 
and 29. The time of onset and duration of bleeding was the same in the pro- 
.stigmin-treated animals as it was in the three controls. 

C. Prostigmin Following AmnioHn-Progesterone Administration. — Four- 
teen castrate animals were given approximately 400 International Units of 
Amniotin daily for ten days and then approximately 200 International Units 
combined with progesterone increasing in amount from 0.5 to 1 mg. dail.y for 
ten to twelve days. Seven of these animals were given prostigmin on each of 
the three daj’^s following complete hormone wdthdrawal. There was no significant 
effect on the time of onset of bleeding. 

D. Prostigmin Folloiving Amniotin-Progesterone-Amniotin Administration. 
— All the animals in this group of castrates were given approximately 400 In- 
ternational Units of Amniotin daily for ten days and gradually decreasing doses 
thereafter for the next ten daj^s, downr to a daily dose of 150 International Units. 
During the second ten days, while Amniotin dosage decreased, progesterone in 
doses gradually increasing’ from 0.5 to 1 mg. wms given. On days 21 through 
26, four animals received 10,000 International Units of Amniotin daily, four 
others -5,000 International Units and the remaining four 1,250 International 
Units. Bleeding did not occur in these animals until several days after the 
■^vithdrawal of all hormone administration, despite the fact that two animals in 
each group were given daily doses of prostigmin on days 21, 22, and 23, and 
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monkeys with prostigmin were naturally undertaken in these spontaneously 
amenorrheic animals, whose condition is at least analogous to that seen in the 
human being. When these attempts produced no reliable evidence of i^rostigmin 
effect, attention was turned to the possibility of affecting hormone withdrawal 
bleeding in castrate animals with prostigmin. 

Castrate rhesus .monkeys, given adequate doses of estrogens for a week or 
longer, will respond to the cessation of this therap.y with uterine bleeding of 
three to seven days’ duration which begins live to seven days after the last 
dose of hormone. The minor variations in the bleeding response depend on the 
size of the dose, the duration of treatment, and the volume of injected material, 
but with any single regime of hormone administration, the time of onset of 
bleeding and the duration of bleeding fall within narrow limits. If, in addition 
to a priming course of e.strogens, a course of adequate doses of progesterone is 
given, bleeding follows the withdrawal of that hormone within two to three 
days, and lasts four to six days. The variation with this regime is less than 
tliat with e.strogens alone. If a full priming course of estrogens and progesterone 
is followed by large doses of e.strogens alone, bleeding does not ensue until after 
cessation of the estrogens, at which time it conforms to the pattern expected if 
progesterone had not been given at all. This variety of patterns of hormone 
withdrawal bleeding in castrate animals then offers an opportunity to investi- 
gate further the possible effect of prostigmin in initiating menstruation. The 
effects without prostigmin are known. If prostigmin in any way influences the 
process of endometrial breakdown and desquamation, it might be expected to 
alter the pattern or time relationships of withdrawal bleeding. Despite the fact 
that these conditions do not reproduce human amenorrhea, it appears worth 
while to report that, under these controlled conditions, there is no evidence of 
any effect, of prostigmin on uterine bleeding in the rhesus monkey. 

Materials and Methods 

The animals emi)loyed in this study Avere mature healthy female specimens 
of jMaeaca mulatta in the colony of the Department of Embryology of the Carne- 
gie Institution of 'Washington, in Baltimore. 

Throughout the experimental periods, the animals were examined for the 
presence of bleeding by daily vaginal lavage. 

Prostigmin methylsulfate* was admini.stered intramuscularly in the thigh 
in doses of 0.3S mg. (0.75 c.e. of a 1:2000 .solution) except in the few instances 
noted. The drug was admini.stered on three successive days except when an 
animal was found to be bleeding on a day when a dose was scheduled; in this 
event the prostigmin was omitted. 

Amniotint was administered inti'amusexilarly in the thigh in corn-oil solu- 
tion. No special effort was made to keep the amount of injected solution con- 
stant. Except for the experiments employing ma.ssive doses, in which 0.5 e.c. 
of corn-oil solution Avas used, the amount administered daily did not exceed 

•TJic rroKtiKiiiin i-mptoytU in was penorou.'K* .‘•upplird bv lififfmann-nanoclic, 

Inc. 

1T1k' Aninlotin in oil and proKo.^tcrono in oil oniployod wore frenerouKly rupidied by K. 
n. SQUibb anil Sons. 
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A filial group o£ five animals vas studied in September, following amenor- 
rhea lasting 48 to 80 days. One of these began bleeding on the second day of 
prostigmin administration, which was the 49th day since the onset of the last 
menstrual period. The other four animals did not bleed and were not pregnant, 

F. Saline Administered Durbu/ Spontaneous Amenorrhea in Intact Ani- 
mals. — Seven intact animals, amenorrheic for periods from 39 to 66 day.s, were 
given 0.75 c.c. of normal saline solution on three successive days. One animal 
had a period of bleeding beginning nine days after the last dose of saline. The 
other animals did not bleed in the two weeks following the saline injections and 
were not pregnant, 

G. Summary of Expenments. — Seventy experiments on castrate animals re- 
ceiving hormone stimulation were carried out. Prostigmin did not induce 
bleeding during administration of Amniotin. When prostigmin was given 
following courses of Amniotin or Amniotin and progesterone, it did not ac- 
celerate or delay the expected hormone withdi'awal bleeding. When given dur- 
ing courses of large doses of Amniotin which had followed Amniotin-proges- 
terone priming, prostigmin did not induce bleeding, and when given after these 
courses of large doses of estrogen were stopped, it did not accelerate or delay 
the onset of bleeding. At no time did the administration of prostigmin prolong 
or shorten the period of bleeding. 

Twentj’-one experiments on animals in the process of spontaneous amenor- 
rhea were performed. In only one group of animals, those treated in Julj* after 
brief periods of delay in menstruating, did any considerable number of animals 
bleed follovdng prostigmin administration. Two other animals, with more pro- 
longed periods of amenorrhea, bled on the day after the first dose of prostigmin. 
None of the other animals responded to prostigmin with bleeding. 

The administration of saline solution did not induce bleeding in a group of 
seven animals with varying periods of amenorrhea. 

The dose of prostigmin employed in these experiments, 0.38 mg. or 0.75 
c.c. of 1 -.2000 solution, is equivalent by body weight to ten to twenty times the 
recommended dose range for the human subject, 0.5 to 1.0 mg. With this dose 
a number of the animals exhibited gross muscle fibrillations within ten minutes 
after. injection, lasting fifteen to twenty minutes. No animals became seriously, 
ill and no serious effects wei’e observed. Prostigmin was given in these large 
doses approximately 225 times. 

Discussion 

The prostigmin test for pregnancy was first reported by Soskin, Wachtel, 
and Hechter in 1940.^° They based the use of prostigmin on the cholinergic 
concept of the action of estrogens on the endometrium" and on the hypothesis 
that the failure of the patient with a previously normal menstrual liistory to 
menstruate, in the absence of general disease of a nonspecific or endocrine nature, 
or pelvic pathology, or pregnancy, was due to a failure of the vascular supply 
of the endometrium. It was argued that inasmuch as estrogens were supposed 
to produce hyperemia of the endometrium by their cholinergic properties, the 
administration of a cholinergic drug should correct this vascular failure. They 
stated that: “In view of the large proportion of the estrous phenomena in ani- 
mals which is dependent on hyperemia, it seemed likely tliat the role of hypere- 
mia was probably even more important in the periodic menstrual bleeding in 
the hiTman female. Considering the mechanism of this hyperemia, it would 
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the other two on days 28, 29, and 30. There were no differences in time of onset 
or duration of l^leeding iDetween tlie prostigmin-treated and prostigmin-nn- 
treated animals after hormone withdrawal. 

E. Frostigmhi During Spontaneous Amenorrhea in Intact Animals . — 
Twenty-two animals with varying periods of amenorrhea, ranging from 29 to 
112 days since the, onset of the Igst menstrual period, were given the routine 
course of three daily doses of prostigmin. 
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EFFECT 
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i I 
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NONE 

NONE 

NONE 


l=ONE DOSE OF PROSTIGMIN ■= ONE.DAY OF BLEEDING 


Fig. 1. — Chart of experiments designed to demonstrate prostigmin effect on hormone 
•withdrawal in the rhesus monkey. 

Experiments are grouped together as they are in the text and lettered correspondingly 
on the left margin of the chart. For economy of space, the days of prostigmin administration 
are indicated by vertical lines in relationsh p to each hormone regime. However, in each in- 
stance, equal numbers of animals did and did not receive the prostigmin on those days, whereas 
the hormone regime was the same for all in any group. The statement "None" under the head- 
ing Prostigmin Effect therefore indicates that there was no difference between the animals 
which did and those which did not receive prostigmin in time of onset or duration of uterine 
bleeding. 


One group of ten animals, amenorrheie from 56 to 112 da 3 '^s, were given 
prostigmin in mid-May. One animal died of' incidental causes during the ex- 
perimental period. Of the remaining nine, seven did not bleed in the two 
weeks following prostigmin treatment. One animal bled, beginning on the 
daj'- after the first dose of prostigmin, the 104th day since the last pei’iod. Tlie 
other animal began to bleed on the 8th daj’- after prostigmin was begun, the 
86th day since the last menstrual period. None of these animals was pregnant. 

A second group of animals was treated with 0.25 mg. daily doses of prostig- 
min in Juty. These animals had not bled for 29 to 38 daj'^s since the onset of 
the last inenstrual period in June which, in each case, represented a greater 
lapse of time than was usually observed in that animal. Four of these animals 
bled, one on tlie second day and the other on the third da^'- after completion 
of the course of prostigmin. Tn one of the latter animals onlj'^ one daj’- of bleed- 
ing was observed. - None were pregnant. 
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twenty-four hours in a single close, unless it acts to initiate the processes of 
regression in tlie endometrium. Tf this is the case, then one injection should he 
as efficacious as three, and the latent period of effect should be much greater 
than that reported by Winkelstein’® in his cases. On theoretical grounds, there- 
fore, the prostigmin test for pregnancy can be accepted with serious misgivings 
if it can be accepted at all. 

Virtually nothing is known of the effect of prostigmin on the reproductive 
systems of experimental animals. Fontana^ reported a few experiments in the 
rabbit in 1941, and recently preliminary reports of studies in the rat have 
appeared." With the exception of the studies herein reimrtcd, there have been 
no experimental observations on primates. 

Nevertheless, the great mass of reports of the use of the prostigmin test for 
pregnancy, most of them frankly enthusiastic, cannot be ignored. A repre- 
sentative but incomplete bibliogi’aphy of thc.sg reports is included among the 
references.”’ ®’ The greatest majority of these reports eon.sist of 

entirely uncritical and \niconl rolled observations. For example, it is gen- 
erallj’’ accepted that no known substance in therapeutic doses will induce 
bleeding in the normally pregnant woman. It is, therefore, not surpris- 
ing that prostigmin does not do so either, yet such cases are counted as 
therapeutic successes. Despite the acknowledged irregularity of the human men- 
strual cycle, many patients who have reported themselves only one to five days 
delayed in the onset of menstruation have been treated and any subsequent 
bleeding counted as a therapeutic success. On the other hand, the patient who 
has previously had a normal menstrual liistory and now suffers amenorrhea of 
weeks’ duration, if she -is not pregnant, prcsbimably has some serious repro- 
ductive disturbance. Many such patients have been treated with prostigmin 
without such essential laboratory studies as endometrial biopsy, and subsequent 
bleeding counted as a therapeutic success. The many instances of hysterical 
amenorrhea can be expected to respond well to any substitutive therapy; cer- 
tainly prostigmin is no specific. However, when all such eases as these are 
weeded out of the reports, there remains a residuum of reports of cases which 
cannot be explained at the present on any basis other than the therapeutic effect 
of prostigmin. It is unfortunate that only two authors have included in their 
series of eases controls in whom placebos were used,”’ and in neither report 
were enough cases included to allow significant conclusions to be reached. 

Amenorrhea is a normal condition in the rhesus monkey during the summer 
months, while the cycles in the cooler weather are approximately as regular as 
in the human female. When prostigmin was given to these animals exhibiting 
spontaneous amenorrhea, no significant number of them responded with bleeding, 
with the exception of one group with amenori’hea of a duration which did not 
fall outside the range of periods for all animals in the colony at the time of 
the year when the experiment was done. 

In view of the failure of prostigmin to influence spontaneous amenorrhea, 
it was felt that attempts to influence hormone withdrawal bleeding was justified. 
When no effects were noted with the usual courses of estrogens and estrogen- 
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presumably be under the influence of at least tlie parasympathetic nervous 
sj'^stem.” There are, however, so many unproved assumptions in this line of 
reasoning that it is worth while to retrace the course of development of the con- 
cepts involved. 

Pomiien,^® in 1933, reported that within a short period after the adminis- 
tration of estrogens to rabbits, he could observe vascular stasis and dilatation of 
the serosal surface of the uterus as seen through an abdominal window. He also 
stated, without presenting any details, that the intravenous administration of 
atropine prior to the estrogens prevented the hypqi-emia of this peraeute reflex, 
and that therefore ■ the action of estrogens was a parasympathetic reflex. 
Reynolds'*^’ later studied the effect of estrogen administration on the 

acetylcholine content of the uterus of the castrate rabbit and demonstrated a 
sharp rise during the period of Pompen’s peraeute reflex. Emmens and his co- 
workers'* were unable to confirm, Rc.’vniolds’ results, but the nature of the method 
of determination of acetylcholine used by both observers is such that negative 
results are not necessarily significant. It may therefore be accepted that 
administration of estrogens causes a. hyperemia and a rise in the acetylcholine 
content of the rabbit uterus. Soskin and his co-workers have apparently 
made the assumption that this applies in full to the endometrium and, indeed, 
to the endometrium of primates. 

It has recently been shown,® however, that the hyperemic effect of estrogens 
on the endometrium of the rabbit, as observed in transplants of endometrium to 
the anterior chamber of the eye, cannot be prevented by atropine, regardless 
of time and dose relationships. Furthennore, stilbestrol, which in Reynolds’ ex- 
periments, was not responsible for a rise in acetylcholine content of the uteims, 
nevertheless produces a definite hyperemia of the endometrium. Two conclusions 
stem from these observations. One is that estrogenic effect on endometrium of 
the rabbit is not cholinergic in nature. The other, which follows by exclusion, is 
that the increase in' acetylcholine content noted in the rabbit uterus after 
estrogen administration is due to increase in the myometrium. 

The other facet of the hypothesis of Soskin and his co-workers is the rela- 
tionship of vasodilatation to menstruation in primates. The very extensive re- 
searches of Bartelmez,* Daron,® Mai’kee,® and othex’s have shown that men- 
struation is preceded, not by hyperemia, but by a period of ischemia and regres- 
sion. Markee has shown that regression is under way for a considerable length 
of time before bleeding begins, and that bleeding is the last in the series of 
events by which the endometrium I’eturns to a resting state. Hence the “vas- 
cular failure” that Soskin and his co-workers proposed to correct by admin- 
istration of cholinergic substances can hardly be responsible for amenorrhea if 
the endometrium has previously undei’gone follicular or progestational develop- 
ment. 

Prostigmin effects are transitory when the drug is given hypodermically. 
They are manifest in five to ten minutes and last for no longer than three hours. 
It is difficult to envisage the mode of action of prostigmin in inducing men- 
struation under these circumstances, especially when it is administered every 
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progesterone withdrawal bleeding, the studies were extended to include experi- 
ments in which the ability of large doses of estrogens to prevent progesterone 
withdrawal bleeding was employed to produce a simulation of 'amenorrhea. It 
is conceivable that some potent source of estrogens in the human being may 
produce amenorrhea in women following corpus luteum regression in just this 
manner. However, prostigmin has no effect on animals treated in this manner, 
down to postprogesterone doses of 1,250 International Units of Amniotin daily. 

In conclusion, it may be stated briefly that, in the rhesus monkey, prostigmin 
has failed to induce riienstrual bleeding in spontaneously occurring amenorrhea 
and has failed to alter the time of onset or duration of bleeding following vary- 
ing courses of hormone administration and withdrawal. Inasmuch as there is 
reason to believe thatdhe drug has some effect in the human being, there is a 
definite need for a critical clinical study in human amenorrhea. 

Summary 

1. The experimental studies of endometrial response to estrogens do not 
support the cholinergic concept of their mode of action. INIenstruatiou in pri- 
mates is not dependent upon hyperemia. The supposed theoretical basis for 
the use of prostigmin in human amenorrhea therefore cannot Im accepted. 

2. Administration of prostigmin hypodermically to rhesus monkeys does not 
induce menstrual bleeding in spontaneously amenorrheic animals, nor does it 
induce bleeding during estrogen administi’ation, nor does it alter hormone-with- 
drawal bleeding following courses of estrogens, estrogens-progesterone or estro- 
gens-progesterone-estrogens. 

3. The efficacy of prostigmin as an emmenagogue and as a presumptive test 
for pregnancy is without experimental or critical clinical verification. 
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THE KOLE OF DELAYED GASTRIC EMPTYING TIME IN THE 
ETIOLOGY OF ASPIRATION PNEUMONIA 

Harold P. Chase, M.D-, Cleveland, Ohio 

(From the Division of Anesthesia of the Department of Surgery and the Department of 
Pharmacology of the University Sospitals of Cleveland and Western Beserve 
University School of Medicine) 

I N THE study of the problem of postdelivery atelectasis and aspiration ]Dneu- 
monia following' general anesthesia, it was noted that the incidence of vomiting 
during anesthesia was inordinatelj’^ high in obstetric patients. However, there 
were many patients in whom a diagnosis of aspiration pneumonia was made and 
in whom there was no recoi’ded incidence of vomiting during or following de- 
livery. In other patients who had undergone prolonged labor, undigested food 
and unexpectedly large quantities of fluid material sometimes appeared in the 
vomitus. It was not unusual for undigested food to be returned eighteen to 
twenty hours after the last ingestion of food. It was also noted that patients 
with such residual food and fluid after long labor often had abdominal disten- 
tion in addition to that caused by the gravid uterus. It is well known that diges- 
tion may cease when labor starts.^ Hovmver, the impression was gained from 
experience with deliveries in homes, where little “analgesic” medication is 
used, that anesthesia was better tolerated by such patients and the incidence of 
vomiting was much less. 

It seemed worth while, therefore, to investigate in a comparative fashion 
the role which the medicaments employed in various “analgesic” and amnesic 
regimes of obstetric practice might play in delaying gastric emptying time. 

Method 

Mongrel dogs of either sex were selected and trained by handling until they 
were able to lie quietly while restrained on an x-ray table. They were main- 
tained on a stock diet of horse meat, milk, corn meal, and dog food pellets in 
such fashion that regular weight gains were almost universal. After a fast of 
eighteen hours, a meal of approximately forty Gm. of barium sulfate in 150 c.c. 
of water was passed through a stomach tube. Emptying time of the stomach was 
determined to the nearest half hour by serial x-ray plates. A tablet of cascara 
(0.3 Gm.) was given by mouth to each dog after the stomach had emptied to 
prevent accumulation of barium sulfate in the lower gastrointestinal tract. An 
interval of one week was allowed between each successive experiment on the dogs. 

Control determinations of gastric emptying time were made twice initially 
and after every two or three studies of the effects of medications. Drugs were 
given subcutaneously one-half hour before intubation. The doses and combina- 
tions of drugs employed were designed to simulate those used for “analgesia” 
in obstetrical practice and are Jndieated in Table I. A ratio of 4:1 between 
the average human dose in mg./lvg. and the canine dose per kg. was used to 
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Methadon was dotiblcd, the delay was (iiiite proiioiineed in the 5 less sensitive 
dogs. Scopolamine in live divided doses, administered over a period oi about 5 
Iiours to 5 dogs, cansed a definite and prolonged delay in 4, Tlie tendency of 
scopolamine to prolong gastric emptying lime was also dcmonstj’able wlion added, 
according to the same divided dose regime, to average doses of mor]fiune, meperi- 
dine, or pentobarbital. This effect wa.s not. as apjiai’cnt, with morphine, wliich 
in itself cansed marked delay in evaeuatio7i of tlie stomach, but was more evi- 
dent wdien combined with meperidine and most, obvious with pentobarbital. 
When only two doses of scopolamine vrerc nsed aftcj’ pentobarbital, a delaying 
effect was observable in 2 of 3 dogs. 


Table II. Gastbic E.mptvino Tjme in Houils Eoi.low'j.sg Anau!e.sic Medication 
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One dog (No. 7) wns very sensitive to the effects of morphine (emptying 
time 14 hours), morphine and scopolamine (13.0+ and 13.5+ hours) and Metha- 
don (12.5, 8.0, and 13.0 hours). This animal showed the most severe depression 
and marked salivary and defecatory responses to the average dose of Methadon. 
A veiy active young dog (No. 11) that was studied 23 times in 9 months show'ed 
a very marked reaction to morphine and scopolamine. Another dog (No. 5) 
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allow for the relative species difference in surface area. This procedure is 
based upon the principle that the metabolism of hypnotic drugs is related to the 
general metabolic rate of the subject and therefore to surface area and to 
species differences in surface area. In the instance of the barbiturates, an addi- 
tional factor of 50 to 100 per cent less than the calculated oral dose was allowed 
because of the necessity of using a parenteral route instead of the customary 
oral route of administration. The final ratio for Amytal and Seconal was 2 :1 
and for pentobarbital was 3 :1. 

The studies with Methadon ( 6-dimethyl-4, l^diphenjd-S-heptanone hydro- 
chloride), also known by the designation AN 148, ^ were included because of the 
present interest in this drug as a prospective analgesic agent of clinical .value. 

Results 

The characteristic appearances of the dogs following medication are sum- 
marized in Table I. The barbiturates had a slight quieting effect but the animals 
were uniformly ataxic as indicated by slipping, weaving, and bumping objects 
when led into the x-ray room. Within two to three hours after injection, the 
quiescence had given way to hyperexeitability, although some ataxia remained 
for a longer time. This reaction has been described by Quigley et al.® following 
the intravenous injection of pentobarbital. Morphine in the dosage used pro- 
duced its initial symptoms, characteristic gastrointestinal effects of emesis and 
defecation from ten to fifteen minutes after injection. It was for this reason 
that intubation and deposition of the barium meal into the stomach were de- 
layed until one-half hour after administration of all initial medications. The 
dose of scopolamine used was insufficient to prevent the initial gastrointestinal 
response to morphine. Scopolamine quieted the dogs but produced neither sleep 
nor ataxia. Meperidine (Demerol) produced a similar result. 

Methadon has been stated to be a more potent analgesic than morphine.* 
In a dose of 0.34 mg./lcg., Methadon quieted the dogs, but not as much as 
morphine in twice that dose. Salivation occurred in one dog and defecation 
in all. When the dose of Methadon was doubled, the attitude of the dogs re- 
sembled that produced by morphine and salivation and defecation occurred 
routinelj^ shortly after injection. Ataxia was minimal in this group. 

The normal range of gastric emptying time was from one to five hours; 
the average of 35 such control studies in the ten dogs, 3.2 hours. The averages 
for the particular dogs used in the study of each drug ranged from 2.9 to 3.2 
hours. Normal gastric emptying times for this study were more rapid than 
the four and one-half to five and one-half hour averages found by Meek and 
Herrin^ when they allowed dogs to drink or eat a meal containing barium sulfate 
and milk. The speed with which the stomach was filled initially may have 
accounted for the early stimulus to motility in our studies. In considering the 
effects^ of medication, the control performances of each dog were used as the 
base line for estimating the effects in that animal. Average figures for each 
study are also given in Table II. 

Amytal and Seconal in combination (7 dogs) delayed the emptying of the 
stomach scarcely at all. Most determinations Avere Avithin the upper limits of 
normal for each animal. Similarly, there Avas no delay folloAving pentobarbital 
(7 dogs) Avith but one exception Avhich aaMI be discussed later. Meperidine 
(Demerol) caused a slight delay, or an emptjdng time AA’ithin the upper limits 
of normal for 4 of 6 dogs. The other tAvo Avere Avell Avithin normal ranges. 
i\Iorphine (6 dogs) produced a veiy definite delay in all except one. IMethadon 
(An 14S), in an aA'crage dose, caused a marked delay in one sensitive animal 
but only slight sloAA'ing in 3 of the remaining 5 animals. When the dase of 



678 


CHASE 


Am. J. Obst. & Gyncc. 
October. 1948 


evident imtil the anesthetic is discoiitinucd and the patient begins to recover her 
reflexes. Upon recovery of consciousness the patient may complain of pain in 
the chest and often may cough up sputum wliicli is blood tinged. The color 
of mucous membranes and nail beds may be cyanotic; the temperature, pulse, 
and respiratory rate may be increased.** Signs of respiratory difficulty, upon 
I’ceovery of reflexes, may be out of propoi’tion to any evidences of aspiration 
during the anesthetic jnueedure. !Mcndclson“ has shown that the acidity of 
asi)irated gastric juice is an im])ortant factor in the pulmonary reaction leading 
to aspiration pneumonia. 

Sevei’al preventive measures may be suggc.stcd. It should be re-emphasized 
from this discussion how important it can be that the physician impress upon 
his patient the dangers and uselessness of eating after labor starts, especially 
if tlie use of sedative drugs is anticipated. Emesis may be induced in patients 
admitted to the delivery floor with a history of recent ingestion of food. The 
advisability of passing a Levin tube and decompressing the stomach should be 
considered in those patients whose abdomens become tense and tympanitic during 
labor and while under analgesic medication. This has been practiced on occa- 
sion with relief of discomfort for the patient, improved effcctivene.ss of medica- 
tion, and more rapid progress of labor. Restraint and care in moving anes- 
thetized i)atients and careful application of pre.ssure, if pressure is to be used 
upon the fundus of the uterus, irurst be practiced. Probably one of the soundest 
procedures in the management of the patient with accumulated gastric content, 
as well as the patient with an upper respiratory infection, is the avoidance of 
general anesthesia entirely, by the use of caudal or low spinal anesthesia for 
delivei'y. The patient with spinal anesthesia retains reflex protection against 
regurgitation. 

Conclusions 

1. Studies of gastric emptying time in dogs under treatment with analgesic 
or amnesic agents or combinations of agents commonly used in obstetrics Avere 
made employing an x-ray teclmique. 

2. The barbiturates, Amytal and Seconal or pentobarbital (Nembutal) 
seemed scarcely to delay ga.stric emptying time at all despite the production 
of marked ataxia. 

3. Meperidine (Demerol) and Methadon (AN 148) in average doses delayed 
the time slightly except in particularly sensitive animals. 

4. klorphine, and Methadon in large dosage, produced a definite and marked 
delay in the passage of the test meal. 

5. Scopolamine in five doses over five hours definitely prolonged the emptj^- 
ing time and when added to other medications added to their effects. 

6. The relationship of the effects of medication to the incidence of vomiting 
and regvirgitation under general anesthesia and to aspiration pneumonia is 
discussed. 

The’ author wishes to acknowledge the technical assistance of Miss Peggy Howard and 
Miss Elizabeth Glassco in carrjdng out this study. 
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had a characteristically rapid emptying time normally. The two seemingly 
paradoxical findings of emptying ' times of nine hours with pentobarbital and 
three hours with pentobarbital plus scopolamine for dog No. 5 perhaps can be 
related to the fact that it developed a pharyngeal abscess and died one week 
after the test with pentobarbital-scopolamine. However, no weight loss was 
observed until immediately before death. 

Discussion 

'We have shown that in dogs certain analgesic or amnesic agents and com- 
binations of such agents, in proportions commonly employed in obstetrics, may 
delay the passage .of food from the stomach for a significant period of time. 
Such extension of time may vary from one to nine hours beyond the nomal. 
Similar findings have been described previouslj’- for the individual drugs,^’ ‘ 
but the comparisons made here are somewhat different from those previously 
made. 

The data presented may serve to re-emphasize the particular relationship 
which the smooth-muscle action of “analgesic” drugs has to the production and 
conduct of anesthesia for obstetric patients. Delay in emptying the stomach 
of food may be brought about by the emotional and physical strain of labor,^ 
in synergism ^vith the smooth-muscle actions of these drugs.- We have reason to 
believe that delays comparable with those recorded in these experiments may 
occur in human beings. A totab emptying time of from eight to fourteen hours 
would in many instances extend, if labor started shortly after eating, into the 
second stage of labor. Undigested food would remain in the stomach of this 
patient at the time when normally she would l)e induced into anesthesia for 
delivery. Oftentimes such residual food is augmented in volume by accumulated 
fluid and gas. Thus, within the already crowded abdominal cavity, the stomach 
and distended loops of 'bowel may occupy 3n inordinate amount of space. 

Anesthetic management of such a patient with gastrointestinal distention 
may be complicated in one or both of two ways: (1) the attainment of an 
adequate concentration of anesthetic in the blood stream and brain may be 
difficult and slow because respiratory exchange may be diminished in the supine 
position by the pressure of the abdominal contents against the diaphragm and 
slow passage through the second anesthetic stage of heightened reflexes may 
lead to vomiting or to excessive accumulation of mucus; (2) regurgitation of 
small amounts of gastric fluid and undigested food may occur as from a bulb 
syringe, when the uterus is caused to compress the stomach. This is especially 
so if the patient is moved under anesthesia in such maimer that the pelvis and 
abdomen are flexed upon the thorax. It is also true if pressure, exerted upon 
the fundus of the uterus to aid in the expulsion of the fetus, inadvertently is 
directed dorsally upon the distended stomach, instead of in the axis of the 
uterus. The premedieated, anesthetized patient is unprepared reflexly to guard 
against such regurgitation and the anesthetist is not warned by the usual reflex 
signs of vomiting that regurgitation has taken place. Aspiration into the trachea 
of regurgitated gastric contents might therefore occur in this crucial interval 
and the incipient effects of irritation the acid material might not be very 



AGE, INCIDENCE, AND DISTRIBUTION OF 4,652 CASES OF 
CARCINOMA OF THE CERVIX 

With a Report of Three Cases During the First Two Decades of Life 

Makvin G. Saduooh, ]\T.1)., axi> Jaaiks P. Pai.mkk, Buffalo, N. Y. 
(From Ihr Fosu'cll Par]: Memorial Institute') 

O NE of llic important factors in the ap)>roach to tlic cancer prol)lem is 
early diagnosis, which is laigely in the liands of the family ))hy.sician. Jt is 
imi)erative that he he familiar with the incidence of cancer in relation to 
the age of the patient. 

An age study was therefore made of 4,652 ])atients with cases of carcinoma 
of the cervix admitted to the Roswell Park IMemorial Institute during the 
years 1914 to 1946, inclusive. These cases comprise 15 jjer cent of all 
admi.ssions to the hospital and 62 per cent of all malignant gynecologic 
admissions. During this period there were ap])roximately 1,500 patients with 
carcinoma of the body of the uterus admitted to the hosj>ital, about one-third 
of the number of cases of carcinoma of the cervix. Gom])aring the occurrence 
of carcinoma of the cervix with that of carcinoma of the body of the uterus, 
the ratio is 3 : 1. 

The data of 4,652 cases of carcinoma of the cervix have been tabulated 
according to age distribution, as shown in Table I. The sanie data are shown 
graphically in Fig. 1, Curve A. This curve represents only the age at the time 
of admission of patients having carcinoma of the cervix; it shows a definite 
peak at the age of 47 years, but it must not be interpreted to mean that the 
peak of incidence of the female population as a whole is at the age of 47 
years. In order to obtain the age incidence in a more representative manner, 
the data of Table I have been computed for the different age groups in relation 
to the female population of the State of New York (1940 census). These 
calculations ai'e shovm graphically in Fig. 1, Curve B. 

The 4,652 patients with carcinoma of the cerWx represent women from 
New York State admitted to the Roswell Park Institute during the years 
1914 to 1946 inclusive, and do not represent all the eases of this type in 
the entire state. Nevertheless the number is a large one, and therefore it is 
considered to be fairly representative. From these data it can be concluded that 
carcinoma of the cervix does occur in any age period subsecpient to the 
first decade and attains a maximum of incidence at the age of 57 years. It 
may be gathered that carcinoma ob the cervix under the age of 20 years is 
exceedingly rare, but it does occur in an appreciable percentage of cases 
between tile ages of 20 and 30 years as is shoAvn in Table I, Avhere 146 cases 
or 3 per cent occurred in this decade. Carcinoma of the cervix occurs three 
times as frequently after the age of 75 years as before the age of 25 years. 
Approximately 20 per cent of our cases occurred before the age of 40 years. 
About 60 per cent were found immediately preceding and including the 
average menopause age, between 40 and 60 years of age. It was still relatively 
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TaUI.K jr. AoK Di.STKIIIUTION IX CaKCIXOMA ok TIIK CkKVIX, 4052 CA.SES 
Accohding to Tin: IIistoi.ooic Clas.sikicatiox 


j 

AGIO 

1 SQiiAMOU.S CAUefNOMA j 

1 APENOCAP.CINOMA | 

1 ADENOACANTJIO.MA 

1 NUMIiEll 

1 PER CENT I 

NUMIIEP. 

PER CENT 1 

NUMBER 

1 PER CENT 

45-19 

() 

0.045 

0 

0 

0 

0 

20-24 

25 

0.57 

0 

0 

0 

0 

25-29 

117 

2.7 

o 

u 

1.2 

2 

1.0 

30-34 

283 

(i.5 

4 

2.4 

s 

0.0 

35-39 

450 

10.5 

12 

7.4 

() 

4.9 

40-44 

5S0 

13.4 

10 

9.9 

9 

7.4 

45-49 

717 

10.4 

24 

14.8 

18 

14.9 

50-54 

700 

10.0 

29 

17.9 

15 

12.-1 

55-59 

574 

13.1 

oo 

13.0 

23 

19.0 

()0-G4 

437 

10.0 

20 

12.3 

20 

10.5 

05-09 

250 

5.8 

18 

11.1 

12 

9.9 

70-74 

141 

3.2 

8 

4.9 

7 

5.8 

75-79 

03 

1.4 

4 

2.4 

1 

0.82 

S0-S4 
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0.45 
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Fig. 2. — Showing the age distribution at the time of admission of the three histologic 
types of carcinoma of the cervix. 

0 0, 4,309 cases of squamous cell carcinoma of the cervix. 

X X, 102 cases of adenocarcinoma of tlie ceiwix. 

0 0, 121 cases of adenoacanthoma of the cervix. 


at admission of the cases in these three groups is shown in Fig. 2. It is 
evident that the majority of the cases of squamous cell carcinoma occur 
approximately five years earlier than those of adenocarcinoma and 
adenoacanthoma, and reach a peak at admission at the age of 47 years. 
Adenocarcinoma occurs later in life, reaching a peak at admission at the 
ao’e of 52 years, whereas adenoacanthoma shows two peaks, one at 47 years, and 
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4,652 OASES OF CARCINOMA OF CERVIX 


Table I. Distribution op Cases of Carcinojia op the Cervix 
According to Age at Adjiission 


age 

NUMBER 

ADMITTED 

PERCENT OP 
TOTAL ADMITTED 

FEMALE POPULATION 

N. y. STATE CENSUS 

1940 

RATE PER 
10,000* 

15-19 

2 

0.05 



20-24 

25 

0.6 

594,549 

0.42 

25-29 

121 

2.6 

616,934 

1.96 

30-34 

295 

6.3 

593,492 

5.0 

35-39 

468 

10.1 

561,084 

8.3 

40-44 

oil 

13.1 

530,311 

11.5 

45-49 

759 

16.3 

470,854 

15.9 

50-54 

744 

16.0 

408,192 

18.2 

55-59 

619 

13.3 

319,838 

19.4 

60-64 

477 

10.2 

204,708 

18.0 

65-69 

286 

6.1 

207,059 

13.8 

70-74 

156 

3.3 

143,218 

10.9 

75-79 

68 

1.5 



80-84 

21 

0.5 

146,417 

6.1 


4,652 





♦Rate oj number admitted, calculated from columns 2 and 4. 



Fit,. 1. Sho^^ing the age distribution of 4,(152 eases of carcinoma of the cervix. 

0- 0, age at admission, per cent of total. 

1940 cm's'u.s.""^' incidence per 10.000 of the normal female population of New York State, 


comiiion until the age of 65 years, after which there was a gradual decrease in 
the number. This decrease at first glance would lead one to suppose that it 
was due to the effect of the nonnal death rate after the age of 65 years. How- 
ever, by referring to Table I, Columns 4 and 5, it is evident that while the 
female population is decreasing with increasing age, tlie rate of cancer incidence 
of the cervix is decreasing at a faster rate. 

All the cases of carcinoma of the cervix were subdivided into their 
respective histologic classifications as shown in Table II. A plot of the ages 
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and iiostcrior lips of tlic cervix and Itoth broad ligament areas, as well as beginning 
infiltration of the rectum and base of the bladdtn-. A biop.sv showed sv .squamous cell 
carcinoma of the trervix, Grade HI (.«ec, Fig. 4). Clinically, site was a Stage IV. On 
Aug. 1.3, ID.'il, radon seeds wore implanted into the cervix and radium tubes inserted into 
the uterine canal; total seeds and tubes were .1,14(1 millicurie hours. There was mtirked 
regression of the tumor during the next few tnoiiths. On March l!l, J!t3‘J, the patient was 
rc-admitted, complaining of discharge and bleeding. Pelvic (ixamination revealed u hard, 
nodular cervix, with jtelvic infiltration. The juitient ag.ain received seeds and tubes for a 
total of 4,:')0() millicurie Iiours, I)ut improvement w.as negligible. The patient died of disease 
,on Aug. 2(i, lt);i2. No autojj.sy was i)erformcd. 



.t. — Case 1. .Section of tissue from the cervix sliows a .sciuamous cell carcinonia. Some 
ot tile tumor cells are clifferentiateil in character, but the nmjoritv are fouml to be aaai)Ia.stic. 
riiis tumor was infiltrative in cliaractor. Diapnosis; Squamous cell carcinoma, Grade II plus. 


Case 3. — K. VI., 20 years of age, gravida 0, married four years, was first seen at the 
clinic of the Boswell Park Institute on March 2.S, 1934. The patient stated that she had had 
a tvatery discharge for four years. Menstruation began at 13 years of ago. The menses were 
always regular until the last period, at which time there was a heavy, steady flow persisting 
fot one montli previous to admission. Her family physician was consulted for the first time 
on March 21, 1934. She was referred here for treatment. Pelvic examination rcve.aled a 
fungating epithelioma involving the whole cervix and extending onto the vaginal mucous 
membrane. It was classified as a clinical Stage II. A biopsy was reported to be a squamous 
cell eareinoma of the ceianx Grade II (see Fig. 5). Treatment over a period of forty-eight 
hours consisted of radon seeds, radium tubes, and x-radiution, for a total of 8,338 r. The 
patient has been followed for the past thirteen years, and examination on IMarch 13, 1947, 
revealed no evidence of disease. 

The information contained in tliese reports is briefly summarized in Table III. 

In reviewing the literature, we found that Pollack and Taylor^ recently made a survey 
of all the reported cases of true carcinoma of the cervix wliicli occurred during the first two 
decades of life. They composed a chart of thirty cases, and added one of their own, making 
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the other 57 years. These two peaks may he due to the fact that there are 
comparatively few cases of adenoacanthoma in this series of cases, and there- 
fore these peaks may not be statistically significant. On the other hand, they 
could signify that adenoacanthoma falls into two separate groups, depending 
on the location of the primary focus from wliich it is histologically derived, 
namely, either the cervix or the fundus. The reason for this observation is 
that tile one peak at 47 years of age coincides with the peak of the squamous 
cell carcinoma of the cervix curve, and the other peak at the age of 57 years 
is identical with that which we have found to be characteristic of the fundus 
carcinoma cases. 

Novak^ states, “that there has been considerable discussion as to whetlier 
adenoacanthoma arises from a double matrix, or whether the squamous 
transformation is a later development in an adenocarcinoma.” The later 
theory is the one which seems to have the widest acceptance, but apparently 
the former viewpoint is brought out by the curve in Fig. 2, with its double 
peak. 

The age of the youngest patient is the squamous cell carcinoma series is 18 
years, and that of the oldest is 84 years. The age of the 5 ’’oungest patient of 
the adenocarcinoma and adenoacanthoma series is 25 years, and the oldest is 
83 years for the former and 79 years for the latter. There is a total of 
three eases in the first two decades of life, which are of particular interest 
in regard to the age distribution of cai’cinoma of the cervix. These cases 
are reported in detail as follows : 

Case Reports 

Case l. — h. P., aged 20 years, American-boni jnarrie.d woman, gravida 0, was first 
seen in the clinic at the Roswell Park Institute on July 27, 1914. The patient had consulted 
her family phy.sician one month prior to admission. She had been complaining of a 
watery discharge and irregular vaginal bleeding for the past two years. She began to 
menstruate at the age of 12 years; the menses occurred regularly every twentj'-eight days 
and lasted for three or four days with moderate flow. Tliere was no associated discharge or 
pain, and the menses appeared normal in all respects. At the age of IS years she began to 
have intermenstrual bleeding and mild bloody discharge. She also had a sudden and 
profuse vaginal hemorrhage before entering the clinic. Pelvic examination revealed a 
fundus wliich was normal in size, the right adnexa were noimal, the left adnexa showed 
a large, tender mass. The cervix was replaced by a large ulcerating cauliflow'er-tj’pe 
tumor mass. There was fixation in both broad ligaments. Biopsy of the tumor proved 
to be a squamous cell carcinoma of the cervix, Grade II (see Fig. 3). 

This patient received a series of eight treatments of low voltage x-ray, using multiple 
ports to the pelvis and perineum, with no notable improvement. The patient died thi'ee 
months after admission, and an autopsy revealed multiple metastases to the lungs, 
liver, omentum, and pelvis. In retrospect, this case would be classified according to the 
League of ETations as a clinical Stage RL 

Case 2. G. A., IS years of age, gravida iii, married five j’ears, was first seen at 
the Clinic of the Roswell Park Institute on Aug. 11, 1931. The patient stated that she 
had been flowing excessively at frequent intervals for the past seven months. Her 
family physician saw her for the first time one month prior to admission to the clinic. No 
previous treatment had been given. Her periods began at 12 years of age and were 
regular, every four weeks with moderate flow, lasting five to six daj'S. Her present 
bleeding she attributed to her last pregnancy which was seven months prior to admission. 
Pelvic examination showed an ulcerating, indurated tumor with involvement of the anterior 
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a total of thirty-one. With those added in this report, the total lias hceii increased to thirty- 
four. Of these thirty-four cases, twenty-two, or (i5.7 per cent, were patients with adenocar- 
cinomas; seven, or 20. G per cent, were patients with .squamous cell, and four, or 11.8 per cent, 
were not classified. The pathology of one psitient showed both squamous and glandular fea- 
tures, and probably fell into the adenoacanthomous group. The relation between squamous 
cell carcinoma and adenocarcinoma of the cervix in this younger group is the rever.se of that 
found in the group as a whole. 


Taulv: III. Su.^t.^tAI^Y OK Ca.si;.s 1, 2, and .1. 


CASK 

JIISTOLOGY 

ACE 

(YKAU) 

UEMAKK.S 

KIVE-YKAt: 

.sup.nvAi, 

1 

Squamous carci- 
noma 

20 

Died of disease, 3 montlis, with mul- 
tiple metastases. Treatment x-ray 
llierapy 

No 

o 

Bfluamous o.iirci- 
nomu 

18 

Died of disease, 1 year. Treatment 
radium therapy 

No 

O 

o 

S(iuunious enrei- 
Tioina 

20 

Alive and well 13 years. Treatment Yes 

radium and x-ray therapy 


Of the thirty-four cases, there were five cases which survived five years. This represents 
approximately 15 per cent five-year survivals free of disease. While this sun-ival is smaller 
than that for the entire group of 4,052 cases, yet, because of the poorer expectancy in the 
early age groups, this represents a fairly encouraging surviv.al rate for the early age group. 

Summary 

The results of a study of the age distribution of 4,652 cases of carcinoma 
of the cervix have been presented, showing botli the ages of incidence and 
the ages at admission, together with a breakdown into the age distribution 
of the three histologic groups. 

A detailed report is given of tliree eases of squamous cell carcinoma of 
the cervix occurring in the second decade of life. 

It is important that the family physician realize that malignancy of the 
cervix may occur at any age period after the first decade of life, and the possi- 
bility of the presence of carcinoma of the cervix should not lie eliminated solely 
because of the age of Ibe patient. 
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Fig. 4. — Case 2. Section of tissue from the cervix showing a squamous cell carcinoma. 
Tumor cells are anaplastic In character, and fail to show any degree of differentation. Diagno- 
sis : Squamous ceil carcinoma of tlie cervix, Grade III. 



Fig. i). — Case ,1. — Section of tissue from the ceiwix shows a squamous cell carcinoma. 
As a rule the tumor cells are well differentiated in character with extensive keratinization and 
pearl formation. Some inflammatory reaction Is found in the supporting stroma. Diagnosis: 
Squamous cell carcinoma of the cervix. Grade II. 
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milligraiii eaiisule fillei’cd liy 2 millinictevs of pljitiniiin is ])laeed in the vagina 
antcroposlcriorly across the cervix, and a 10 milligram capsule similarly filtered 
is placed in each end of a colpostat. This lechniciuc utilizes a total of 60 milli- 
grams of radium which is left, in ]dacc for ;i period of one hundred hours. Not 
infrequently this dosage is divided into two ii])plications at an interval of one 
month. Because of the jjotent dangers of in feet ion jind of in.iury to the ureters 
and the uterine vessels we liavc abandoned the use of interstitial radium needles. 
The lower bowel is clean.sed by an enema ])rior to the ap])lication and a catheter 
1 ‘emains in the bladder. The Trendelenburg po.sition fs maintained throughout 
the period of radiation to protect the intestinal tract. 

Results of Radiation Therapy 

The absolute results of any form of Ireatment for cancel' mu.st be based 
upon the number of ])alicnts who arc living aiul free from evidence of cancer 
after a standard number of years com))ared to the number of patients who 
apply for treatment. The relative survival rate is calculated upon the number 
of patients who were actually treated. Unfortunately there is such a wide 
variation in methods of i'e])orting I'e.sults that com]>arison of survival rates is 
extremely difficult. 

The average absolute five-year survival i-ate following combined radiation 
therapy as estimated from present-day re])oi'ts is in the neighborhood of 28 
per cent. It is interesting and perhaps informative to note that this nate is 
in direct proportion to the recognized absence of involvement of regional 
lymph nodes. This looses the question of whether cancerous lymph nodes are 
susceptible to present methods of radiation 1herai)y. 

A fair avei-age of five-year salvage figures foi' growths appai-ently limited 
to the cervix is 75 per cent ; for those questionably limited is 50 ))or "cent; for 
those which have invaded the broad ligaments is 20 per cent : and in the group 
of cases in which the growth has involved the entii-e ])elvis. the five-year 
salvage is practically nil. 

These results, reported by a large number of surgeons and radiologists, 
ai'e quite comparable with the rc.sults obtained by such master surgeons as 
Bonney and 'SVertheim with the radical operation, ddic pi'imary moi'tality is 
practically nil and urinary fistulas and other- untowai'd )) 0 .st operative sequelae 
are rare. 


Report of Cases Prom Pennsylvania Hospital 

The following portion of this presentation is based upon the patients Avith 
carcinoma of the cervix observed and treated in the Pennsylvania Hospital 
from 1933 through 1941. During the first half of this period a])proximately 
one-third of the patients Avere treated on the general surgical service; since 
1937 all such cases have been admitted to the gynecologic service Avhere the 
methods of manag’ement have l>een more uniform. 


Table I. Carcixoma or the Ceua-ix, Penxsa’ia'axia Hospital. 193.'? to 1911 



NUJrBEr. ] 

PER PENT 


Patients seen. 

130 

100 


Patients treated 

122 

94 


Patients followed 

125 

96 



As seen in Table I, only eight of the 130 patients Avere considered to have 
involvement too extensive to Avai-rant treatment. All of these died AAdthin a 
fcAV Aveeks of their admission. Ninety-six per cent of the patients have been 


THE TREATMENT OF CARCINOMA OF THE CERVIX* 

Robert A. Kimbrough, M.D., and Craig W. Muckle, M.D., Philadelphia, Pa. 
(From the Division of Ohstetrics and Gynecology, Pennsylvania Hospital) ' 

K elly and Bnmham of Baltimore in 1912 initiated the elective treatment 
of carcinoma of the cervix with radium. The negligible primary mortality, 
the absence of postoperative morbidity, the almost miraculous immediate re- 
sponse and the high incidence of apparent cures resulted in its adoption as the 
treatment of choice in most of the major gjnieeologie clinics throughout the 
world. 

The technique of radiation therapy has undergone a gradual evolution dur- 
ing the past thirty-five years; with increase of Imowledge of the physics of 
radiation and the biologic reaction of tissues to this form of therapy it is rare 
indeed to see the needless destruction of tissue wiiich was formerly referred to 
as "the usual radium slough.” In most clinics at the present time treatment 
with high voltage x-ray precedes the local application of radium. Tiiis has the 
fourfold advantage of devitalizing the cancer cells before local manipulation may 
cause their dissemination, at least partial sealing of lymphatic channels, clearing 
up the ever present local infection, and an amazing restoration of the cancer- 
distorted anatomic relationships. 

At Pennsylvania Hospital we have given 2,000 to 2,800 roentgens as meas- 
ured in air to one 15 by 15 centimeter port anteriorly and posteriorly. For 
greater protection of the bladder and lower bowel a strip of lead four centimeters 
wide and five millimeters thick is placed on the skin in tiie midline prior to eacii 
treatment. The remaining areas are filtered by one millimeter of aluminum and 
0.5 millimeter of copper. Two hundred Idlovolts are utilized at a. distance of 50 
centimeters. The effective wave length is 0.160 Au, and the half value layer is 
0.90 millimeters of copper. If well tolerated, 200 roentgens are administered 
anteriorly and posteriorly three times each week. In our earlier eases two lateral 
ports were used, but this was discontinued because of the high incidence of frac- 
ture of the neck of the femur following this relatively ineffectual amount of 
exposui’e. The addition of the lead strip, which reduces the depth dose to the 
midline structures by 50 per cent, has diminished the number of both early and 
late bladder and bowel reactions. 

More recently the abdominal and loin ports have been supplemented by a 
cervical port, the radiation being delivered through an intravaginal cone. 
Behney, and more recently, Taylor and Twombly, have reported promising 
improvements in salvage following use of this method. 

Six weeks after completion of the x-ray cycle the local application of radium 
is made. Techniques vary vddely in minor details, but the consensus is to give 
approximately 6,000 milligram hours to the cervical area, including the cavity 
of the uterus and the bases of the broad ligaments. This dosage will vary 
upward if small amounts of heavily filtered sources of radiation are used, or 
do^vnward if larger quantities of radium are utilized. Our own tecliniquo for 
the past ten years at the Pennsylvania Hospital is to place three 10 milligram 
capsules into the cervical canal filtered by 1 millimeter of platinum. One 10 

•Presented, bj' invitation, before the Chicago Gynecological Society, May IG, 1047. 
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Tabu: VI. Histologic Type 



NUMBER 1 

PEP. CENT 

Squamous coll 

112 

8G.1 

Adenocarcinoma 

18 

13.9 

Total 

130 

100.0 


of malignancy, as we found sonic yeaiu ago that llie liigh radiation sensitivity of 
the more malignant tumor and the relative radiation resistance of the more 
slowly growing cancer account for a practical equality of end-re.sul1s in the two 
groups. It is our belief that all jiatients should lie given the maximal amount of 
radiation therapy. 


Tahi.e VJI. Aii.soijOTK Fivk-Yeak Salvage Accoeih.vo to HLSTor,OGv 



NUMBER OP 

PIVE-YEAP. 

SALVAGE 

TYPE 

('A.SK.S 

NIT.MBER 

1 PER CENT 

Squamous cell 

112 

30 


Adenocarcinoma 

IS 

f) 

33.3 

Total 


30 

27.0 


The number of cases of adenocarcinoma is too small to be significant; the 
results are recorded for whatever value they may be in a larger collected series. 


Table VIII. jVbsolute Five-Ye.vu Salvage Accoiuiixg to Extent 



NU.MBER OP 

rrVE-YEAR 

SALVAGE 

stage 

CASES 

NUMBER I 

PER CENT 

I 

■7 

0 

85.7 

II 

38 

IS 

47.3 

III 

GO 

12 

18.2 

IV 

19 

0 

0. 

Total 

130 

30 

27.0 


Our results as shown in Table VIII confirm the accepted fact that the extent 
of the disease is the only valuable indicator in prognosis. Foui’-fifths of the 
Stage I cases became five-year survivors, ivhile none of the Stage r\^ patients 
lived more than a few months. 


T^yble IX. Absolute Five-Year Salvage According to "Operability” 



NUMBER OF 

FWE-YEAR SiVLVAGE 

STAGE 

CASES 

NUMBER 

1 PER CENT 

I and II 

III and IV 

45 

S5 

24 

12 

53.3 

14.1 

Total 

130 

30 

27.0 


These figures (Table IX) are re-arranged from the preceding table so that 
comparison can be easily made with suiwival results following radical surgical 
therapy. The five-year salvage of 53.3 per cent compares favorably vdth Wert- 
heim’s 42.9 per cent, and ufitli Bonney’s 53 per cent survival rate in 300 cases 
in which there was no ljunph node immlvement. 

In Table X an attempt is made to correlate the five-year sundval rate mtli 
the amount of radiation therapy. “Adequate” therapy indicates 6,000 milli- 
gram hours of radium and 2,000 roentgens of x-ray to each of four pelvic poids. 
“Borderline” therapy includes those patients who received from 3,600 to 6,000 
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followed, despite the fact. that the war yeai’s caused a considerable disruption 
of our cancer clinic. The five patients who were lost were counted as having 
died of cancer. 


Table II. Extent op Disease (Schmitz) 


stage 

S number I 

[ PER GENT 


I 

7 

5.4 


' II 

38 

29.2 


III 

66 

50.8 


IV 

19 

14.6 


Total 

130 

100.0 



Table II indicates that our material was composed of the usual preponder- 
ance of late eases ; in tivo-thirds of the eases the growth had extended beyond 
the confines of the uterus. It is hoped and rather reasonably expected that 
education of the public will result in reversal of these figures. 


Table III. Aim op Tbeatment 



NUMBER 1 

PER CENT 


Curative 

111 

85.4 


Palliative onl.y 

11 

8.4 


No treatment 

8 

6.2 


Totals 

130 

100.0 



The figures in Talile III show that eleven patients were treated only for 
palliation. These were Stage IV cases in which a minimal amount of x-ray or 
radium therapy was utilized in the hope of temporary control of bleeding. 
The amount of treatment was so small in terms of curative therapy that they 
would be more correctly recorded as not having received any treatment. The 
remaining 111 cases constitute the group on which the relative survival figures 
are calculated. 


Table IV. Absolute Pive-Tear. Salvage 



number [ 

PER CENT 

Patients seen 

130 

100 

Patients living 5 or more years 

36 

27.6 


The absolute five-year salvage rate is based upon the number of survivors 
free from evidence of cancer as compared to the total number seen during the 
period. _ The latter figure includes nineteen patients ivho were not given a 
“curative” amount of therapy. 


Table V. Eelative Five-Year Salvage 



number i 

PER CENT 

Patients treated (curative) 

111 

100 

Patients living 5 or more years 

36 

32.4 • 


The relative five-year salvage is based upon the 111 patients who were 
given the full or near-full amount of treatment. Approximately one-third of 
these patients have survived from five to thirteen years with no present evi- 
dence of cancer. 

The usual distribution of histologic types of growth is .shown in Table VI. 
No attempt has been made to correlate the end-results with the hi.stologic degree 
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Discussion 

DK. IIEKBEBT E. SGlhMlTZ.— At the dediention of tlic Tumor Clinic at Ilenrotin 
Hospital in 3939 one of the guest sj)eal\crs av:is Dr. .Toseph Vincent ^leigs. During the course 
of hi.s presentation he made the .statement, “I believe the treatment of carcinoma of the 
cervix is .surgic:il.” Since Unit time there Ims been a tremendous trend mostly by those of 
little exj)erience to follow in tlie footsteps of Meigs. I think before long he is going to 
realize that his end-results do not justify the heroic me:isures that he is undert:iking with 
his surgical attack. It is going to take ten or fifteen years before those who have followed 
in his footsteps will become eogni/.:int of tlnit fact and finally give up radical operation. 
Vfhen I received Dr. Kimbrough’s paper and read it some weeks ago, 1 thought it would be 
of interest to take a comparable number of yc:irs in our clinic and bro:ik down those c:ises to 
try and support what he had to say. 

The one ditTerence is this, tlmt beginning in 3933 we instituted higher voltage. x-ray in 
the treatment of cervical carcinoma, x-ray in the range of .800,000 volts. The radium dose 
that we had previously used and which had been reported in previous publications since 3914 
has remained the same. Our method of radium application is to give in divided doses 4,500 
niilligram hours of radium phiced in the cervical canal, filtered with 2 mm. of brass and 
..V., 3 mm. of para rubber. The length of the capsule is altered to fit conditions predominant 

in the canal of the cervix. 

I wish to momentarily digress from that to call your attention to a recent pajicr by 
Rusty Purtell of Seattle in which he makes the statement that the treatment of carcinoma 
of the cervix should be in the hands of the radiologist, and that the results will never 
be satisfactory if the gynecologi.st is going to carry on radium treatment, and the radiolo- 
gist roentgen ray therapy. He says it takes the knowledge of the radiologist in physics 
of radiation to know how to apply radium because of the changes in the cervical canal. 
It is my opinion that the gynecologist is more competent to dilate the cervical canal and 
apply radium than the radiologist. I think wo should rise in defense of our position there. 

During a comparable period, 1933 to 1942, there were 422 cases of carcinoma of the 
cervix in the Institute. I have broken this down into recurrent and primary cases, because 
with the advent of higher voltage many patients were sent in to the Institute who had pre- 
viously been radiated in the hope that the higher voltage would be of benefit. We know 
very definitely that previous radiation alters the-sensitivity of the cancer cells to radiation, 
not only because of the efl’cet on the cell itself, but because of a change in the environment 
in which that cell finds itself; in other words, the sensitivity of the tumor cell in the 
cervix is altered when it goes into the vagina or vaginal mucosa. Therefore, we must 
delete these recurrent cases. That leaves us with 166 cases during that time that had 
no previous radiation. Dividing those into the four groups of Schmitz we have: 

Group I 11 cases 

Group II 37 cases 

Group III 70 cases 

Group IV 48 cases 

It is interesting to note the slight variation in Groups I and II, Dr. Ivimbrough having 
seven in Group I and thirty-eight in Group II. In Group III the radiation as carried out 
is 800 kilovolts x-ray with a filtration of 1 mm. of lead, 1% mm. of tin, 2 mm. copper, and 
3 mm. aliiminum. Our aim is to give 4,000 r into the midpelvis and into the tumor-bearing 
area. If we can do that with two fields we do not resort to three or four. We have been 
told if you use a large field of x-ray at the outer limits of your field 3-011 lose so many 
roeutgens. With 10 cm. depth dose we lose four to ten roentgens at the outer edge; with 
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milligram hours of radium and at least 1,600 roentgens of x-ray to each of four 
pelvic ports. The “uncoordinated” received less therapy than the “Border- 
■ line. ’ ’ While the number of cases is too small to warrant definite conclusions, 
there is an indication that our present plan of treatment offers a iDetter chance 
of five-year survival than lesser amounts of therapy. 


Table X. REiiATivE Fr’e-Vear S-Alvage Accokdixg to Adequacy of Treatment 

(Stages I, II, and III) 


treatment ' 

1 • cases I 

FIVE-YEAR 

SALVAGE 

1 NUMBER 

1 per cent i 

NUMBER 1 

PER CENT 

Adequate 

36 

• 33 

14 

38.8 

Borderline 

28 

25 

8 

25.8 

Uncoordinated 

47 

42 

14 

29.8 

Total 

111 


86 

32.4 


Revival of the Radical Surgical Approach 

Within the past few years Meigfj of Boston, Taylor of New York, Coun- 
sellor of the Mayo Clinic, IMorton of San Francisco, Carter of Durham, and a 
few others have advocated a return to the radical Wertheim operation combined 
with Taussig’s lymphadenectomy for the treatment of certain early selected 
eases. Meigs has recently detailed his reasons for this decision as follows ; 

“1. If the cervix is removed, there is no chance for recurrence in it. 

“2. If the cervix is removed no cancer can grow in it as a recurrence. 

“3. Certain cancers of the cervix are radiation-re.sistant. 

“4. From the work of Bonney and Taussig it has been proved that about 
20 per cent of patients with lymph-giand involvement can be salvaged by ’ 
surgery.” 

Those who advocate this method restrict its use to good operative risks in 
whom the growth involves not more than the entire cervix and tlie upper portion 
of the vagina. It is not applicable to those in whom the parametrium is invaded. 

It is a credit not only to Meigs’ consummate skill, but also to the numerous 
advances in modern surgery that he was able to perform this exacting procedure 
ninety-one times without an operative death, and that lie has had forty consecu- 
tive cases without development of a single urinary fistula. Of the 36 patients 
who had been operated upon more than three years previously, he reported in 
1946 that 77.7 per cent were living and well. 

Sufficient time has not elapsed for a true evaluation of this procedure; 
While these results are indeed excellent, they are not significantly better tlian 
those following radiation therapy in cases of similar extent. It is' hoped that a 
few qualified clinics will continue the surgical approach until time will permit 
a comparison of results. In the meantime it is suggested that the rank and file 
of those who treat cervical cancer not aJjandon radiation therapy. There is little 
doubt that the general adoption of tlie radical operation would result in needle.s.s 
mortality and morbidity. 
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CHANCRE AND CARCINOMA OF CERVIX, 
SIMULTANEOUS OCCURRENCE ON OPPOSITE LIPS 


Edwin P. Solomon, M.D., and Adoldii B. Ijoveman, M.D., 

1 jouisvii.li:, Kentucky 

C hancres of llic cervix midouljtedly occur more frequently Ilian the literature would 
have us hclicve. The recognition and diagnosis of such lesions, however, is certainly 
uncommon when compared with the frequency of primary lesions of the external genitals. 
The simultaneous occurrence of both chancre and carcinoma on separate cervical lips is un- 
questionably a rarity. In a fairly extensive review of the literature and upon questioning 
numerous gynecologists and sypliilologists, we have been unable to find a parallel case. Be- 
cause of this aptnvrent rarity as well as to emphasi'/.e the importance of an ac.curate etiological 
diagnosis of cervical erosions and ulcerations, the following case is reported. 

Case Report 

Mrs. C. O., aged -18 years, was first seen (E.P.S.) on Aug. 22, l!)4t), with a chief com- 
plaint of vaginal bleeding. This had persisted since the onset of an apparently normal period 
which began Jul}' 27, 19-10. Essential aspects of the history were as follows: menses began 
at the age of 14 years and were of the 28 to 30 day type with a seven-day flow. The patient 
denied s^’philis and gonorrhea by name and symptomatology*, although several suspicious 
sexual exjiosures had occurred within the past two months. Previous serologic tests for 
syphilis were negative. The xiatieut had had two pregnancies, both of which had terminated 
normally — one sixteen and the other fourteen years ago. 

Physical examination revealed an obese individual appearing of about the stated age, 
and in apparent good health. A comjdetc physical examination was essentially normal with 
the exception of the pelvis. Pelvic examination revealed normal distribution of pubic hair 
and entirelj' noi'mal external genitals. There was no evidence of cutaneous or mucosal lesions 
about the external genitals. The perineum was relaxed. A small as 3 *mptomatic cystocele 
was noted, and the cervix felt large and soft to the palpating fingers. The uterus was normal 
in size, shape, position, and consistency, and was freely movable. No abnormal masses were 
felt in the adnexa, and no parametrial induration or fixation was felt. There was moderate 
bleeding following digital examination. 

Inspection of the cervix revealed an ulcer, 1 cm. in diameter, on the anterior lip covered 
with a grayish membrane. Following mechanical cleansing slight bleeding was observed from 
this ulcerated area. The edges of the ulcer presented no more induration than the cervix 
elsewhere. The anterior lip exclusive of the ulcer was pale and edematous. The posterior 
lip revealed a hypertrophic and slightly fungating ulceration from which slight bleeding 
was observed. 

Prom the appearance of the lesion on the iiosterior lip, a tentative diagnosis of car- 
cinoma was entertained. It was felt that the ulceration of the anterior lip was a separate 
entity and, although a definite diagnosis was not made, the resemblance to primary syphilis 
was noted, and such a diagnosis was given serious consideration. A serologic test for sj’philis 
was made at this time but no dark-field examinations were done. 

On Aug. 26^ 1946, biopsies were taken from both lesions. Because of teclmical difiicul- 
ties at the lime, frozen sections, as requested, were not done. Serologic tests were repeated. 
Two days later, positive Kahn tests were reported from two different laboratories, and the 
patient was then sent for the first time to a syphilographer (A.B.L.) for examination and 
dark-field examination. This examination revealed numerous treponema pallida from the 
ulcer on the anterior lip. No other type of spirochetes were observed. Further serologic tests 
were made at this time which included Kahn and Kline tests. Both were strongly positive. 
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a 20 by 20 cm, "we only lose one roentgen, so that with that slight difference we prefer 
to use a large field where we can get homogeneous radiation into the pelvis. If we apply 
this was 4,500 radium hours we are getting a dose somewhere iir the neighborhood of seven 
erythema doses. If we accept the evidence of Wood, Prime, or Quimby that it takes ten 
erythema doses to produce resistance, we can understand why some cases respond and 
some do not and why the end-results are definitely proportional to the extent of the disease. 

Our experience with adenocarcinoma runs in the neighborhood of two and one-half 
per cent. That is lower than the average. 

The comparison of the five-year salvage shows that in Groups I and II the end-results 
arc certainly as favorable as anything that has been offered to us by surgical attack. 
The mortality was nil. I could not agree with Dr. Meigs that w’e have very definite 
evidence that the treatment of carcinoma of the cervix is radical. Whether or not if we 
were to do a postradiation hysterectomy some of these people who had a recurrence five 
years after W'ould have been saved, I am not in position to answer. If we look at the 
work of Lynch and if we follow the work of klorton I think eventually we will have the 
answer to that. 

DE. EUGENE A. EDWARDS. — ^I agree with the opinions expressed by the essajust 
most completely. Certain statements arc worthy of emphasis: 

All patients with carcinoma of the cervix should be completely and adequately 
radiated. 

The percentage of five and ten-year cures depends upon the extent of the lesion, 
rather than the microscopic characteristics of the tumor tissues. Therefore the percentage 
of cures will be the direct re.sult of the e.stablishment of the diagnosis of early localized 
carcinoma. The early diagnoses of cancer of the cervix are made in patients who are 
examined routinely and by a routine biopsy of all suspicious lesions. 

Education of the public has aided in a higher percentage of cures. 

X-ray therap}' may or may not kill cancer cells in distant pelvic lymphatics. 

The surgical treatment of carcinoma of the cervix, as the essayist has indicated, is 
receiving increased attention, and several groups are treating selected cases in this man- 
ner. Such management by a few well-cho.seu groups is justified in the light of the more 
recent advancements in surgical techniques, and pre- and postoperative management, such 
as chemotherapy and blood transfusions. 

The procedure should be done only by those groups who have a large number of such 
patients and that can follow these patients and can present to us their results. 

The management of the hopeless cancer still remains a difficult problem. It is our 
opinion that the cancer patient who has received adequate treatment and has recurrences 
is entirely a medical problem, and not a surgical one. We believe that too many of these 
people have unnecessarj' surgical operations. Palliation is the treatment of choice. Mor- 
phinism should be prevented. 

Dr. Kimbrough advocates waiting six wmeks after the completion of the x-ray therapy 
before applj'ing radium. We have not considered such a period of time as necessary, and, 
in fact, have believed the sooner the radium was applied, the better. I would like to ask 
the reason for the delaj'. 

DR. KIMBROUGH (Closing). — ^Thc reason for the delay of six weeks in giving 
radium treatment following the completion of the x-ray cycle is an attempt to avoid un- 
toward reactions in the bladder and lower bowel. We were having so much difficulty ■with 
immediate proctitis and late rectal strictures, and so many atrophic ulcers of the bladder 
that we decided to adopt this interval. We believe^wc have lowered the incidence of these 
sequelae. 
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Fig. 2. 

Fig. 1. — Photomicrograph of tissue taken at biopsy from posterior lip of cervine showing 
Grade II squamous cell carcinoma. XlOO. 

Fig. 2. — Higher power of section of the carcinoma. XlOO. 
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Antisyphilitic therapy was commenced immediate!}'. On Aug. 31, 1946, the pathologic report 
revealed a squamous cell carcinoma of the posterior lip and syphilis of the anterior lip. Tliere 
was no concomitant evidence of syphilis in the material taken from the posterior lip. A 
complete pathologic report furnished us by Dr. Harold Gordon follows: 

“Microscopy: The sections consist of several biopsies of the cervix uteri sho\ving two 
unrelated lesions. 

“Some of the fragments are almost completely replaced by granulation tissue, only a 
few cervical glands and a small portion of mucous membrane being visible. There is exten- 
sive ulceration of the surface. The base and margins of the ulcer consist of vascular gran- 
ulation tissue with swelling and proliferation of the vascular endothelium; with severe arteritis 
of some of the older vessels; with confluent perivascular mantling of monocytes, fibroblasts, 
l}Tnphocytes, and plasma cells; and with diffuse inflammation extending into the periphery. 
These changes are quite characteristic of a primary chancre. 

“Other portions of the cervix show invasion of some of the glands and adjacent tissue 
by squamous cell carcinoma. The carcinoma cells are liypercliromatic and vary in size, but 
are comparatively well differentiated. There is fibrosis about some of the cancer cell nests 
and the blood vessels are thick walled, suggesting that the cancer probably was preceded by 
prolonged irritation and low-grade chronic inflammation. 

“Diagnosis: Squamous cell carcinoma of cervix (Grade II). Primary chancre of 
cervix. ’ ’ 

The patient was hospitalized on Sept. 5, 1946, for continuation of her treatment for 
syphilis and radium therapy. On Sept. 6, 1946, she was given 5,000 milligram hours of 
radium. Total antisyphilitic therapy consisted of 6,000,000 units of penicillin (60,000 units 
every three hours) 240 mg. of Mapharsen, and 0.39 Gm. of bismuth subsalicylate. Subse- 
quently, the patient received 20 deep x-ray expo.sures to the four pelvic portals and intra- 
vaginally for a total of OOOOr units. On Feb. 7, 1947, a cerebrospinal fluid examination was 
done which was negative throughout. This included a Wassermann, colloidal gold, globulin, 
total protein, and cell count. The patient’s condition, gradually improved and her serologic 
tests gradually became negative and have remained so. Two postirradiation biopsies were 
done, the last on Sept. 25, 1947, and neither showed any cAudence of residual malignancy. 

Historical 

Gellhorn and Ehrenfesti stated that Gosselin in 1843 is reputed to have first called 
attention to the fact that ulcerations of the cervix may result from s}q)hilis. A year later 
Bennet described the typical Hunterian chancre of the vaginal portion of the cervix. The 
recognition of the cervical chancre as a definite pathologic lesion, however, dates from the 
excellent observations of Fournier in his Demons written in 1873. Gellhorna found many 
reports of chancres of the cervix prior to 1905. In that year, however, Schaudinn’s discovery 
of the spirocheta pallida demanded greater accuracy in diagnosis, and thereafter fewer 
reports appeared. Although dermatologists have contributed largely to our knoudedge of 
syphilis, it is gratifying in passing to mention that Paschen, a gynecologist, was the first to 
confirm Schaudinn’s discovery by demonstrating treponema pallida in a cervical chancre. 

Discussion 

Most series presented in the literature of chancre of the cervix comprise comparatively 
few cases, and the incidence has been variously estimated from 1 to 10 per cent of all cases 
of s}'philis in women. This seemingly low incidence is almost undoubtedly an underestimate, 
for syphilologists and gynecologists alike readily admit that in many cases of frank secondary 
sjTphilis in women the primary lesion is overlooked. It is difficult to conceive of so many 
cases of secondary syphilis without the patient having pi-imary lesions at some time. Exclud- 
ing the external genitals and extragcnital chancres (about 10 per cent) the most likely location 
of such a lesion is the cervix. According to Wile,3 such lesions should be very common, since 
the chancre in men is most frequently situated at or near the distal portion of the male organ, 
and infection usually occurs during coitus. 
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'J’lie cxiict aiitiloinic location of cbanc.rc of the cervix has been variously described. 
Gucrriero,'' in reporting twenty-seven cases, found the lesion surrounding the external os in 
55 per cent. The anterior lip alone was involved in .'10 per cent, and the posterior alone in 
15 per cent. Stookeyf expressed the opinion that the lesion tends to be di-sposed away from 
the external os, whereas others have found the anterior lip alone predominantly involved. 
Thus every portion of the cervix must be looked upon smspiciously for harboring .such a lesion. 

Judging from cases reported in the literature, the clinical appearances . of chancres of 
the cervix differ so greatly that no distinctive features can be taken as affording a positive 
naked eye diagnosis. In size, they have been described as varying from a small ilat erosion 
to a largo hypertrophic, fungaceous mass nearly filling the vagina. In appearance, tiiere 
may be the small erosion, a deep ulceration, a dijditheritic ulcer, or the vegetative mass highly 
suggestive of malignancj*. In all of these various typos there most often occurs the so-called 
“cold edema” of the cervix, produced by an outpouring of lymphocytes into Ijunphatic spaces 
with little if any extravasation of serum. Stookey,fi in studying primary syphilitic lesions, 
has been iiarticularly impressed with this edema and has stated that such edema, until or 
without ulcerations, maj’ be the sole clinical manifestations of chancre of the cervix. This 
is especially true wiion a jireviously healthy cervix is infected. Tlieso cervices appear swollen, 
pale pink, soft, and doughy in consistency. The induration, which is a classic feature of 
chancres elsewhere, is of little or no value in the cervix, as this organ is normally firm to the 
examining finger. 

Simple erosion and earcinonia cannot be positively differentiated from chancre of the 
cervix except by dark-field examination and/or examination of tissue. In a noteworthy and 
exhaustive study by Gellliorn and Ehrenfest in IfilG, they regarded such differentiation as by 
far the most important problem connected with sypiiilis of the female genitals, and this belief 
must be maintained. A. S. Warthinr stre.ssed the similarity of carcinoma and chancre of the 
cervix, and contended that it was impossible to make the differentiation by gross examination. 
Over a six-year period, eight cases of chancre of the cervix were sent to the University of 
Michigan Laboratory that were not suspected clinically. One was a uterus removed for 
supposed carcinoma, four were cervices amputated, and the remaining three were biopsies for 
suspected malignancy. In all case.s, the correct diagnosis could have been established -by 
dark-field examination and surgery avoided. To appreciate the gross similarity of chancre 
of the cervix and carcinoma, it is of interest to quote in part Dr. Warthin’s description of 
one of the cases of chancre: “it (the cervix) was enlarged, indurated, irregularly nodular 
or cauliflower-like, its surface showing shallow ulceration covered with a thin grayish mem- 
brane about the size of a silver dollar, completely encircling the external os, but more nodular 
on the anterior lip. It involved the entire vaginal portion. The consistency was very hard 
without crumbling — . ’ ’ 

It has been known for some time that syphilis is not infrequently a precursor of car- 
cinoma, i.e., carcinoma may develop upon a previous syphilitic glossitis, and cutaneous gum- 
niata have likewise been the original seat of subsequent carcinomatous transformation. In 
the case herewith reported, no such thing occurred, however, for the original lesion in the first 
place was a chancre, and then again was anatomically separated from the carcinoma bj' ap- 
parently normal cervical tissue. It is further recognized that any open ulcerative area is 
fertile soil upon which a chancre may develop, but this was likewise not true. The lesions 
in the cervix in this case were not only clinically distinct and separate entities, but there was 
likewise no histologic evidence of chronic infectious granuloma .in the malignant area. The 
possibility of autoinoculabiUty of chancre superimposed upon the carcinoma was likewise 
similarly excluded by the above. 

Diagnosis 

A hio'h index of suspicion by both gynecologists and obstetricians is the prime requisite 
for the diaf^nosis of chancre of the cervix. Such a diagnosis, although a clinical suspicion, 
is confirmed only by a positive dark-field examination for the treponema pallida. Eegional 
adenopathy is rarely of aid in diagnosis, and the so-called satellite bubo, so characteristic of 
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Fig. 4. 

chancre*^’ ^ tissue taken at biopsy from ulcer on anterior lip 

Fig. 4 — ^Higher power of section of cliancre. X400. 
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j CHANGING TRENDS IN CESAREAN SECTION- 

Aurahaim B. Tamis, F.A.C.S., and .Iacor Ci.ahr, Nkw York, N. Y. 

(From (hr Morrixaniti rinspital) 

A STATISTICAL study of ccsaroan section at iMorrisania City Hospital 
from 1929 to 1937' and a related analysis of unengaged vertex presenta- 
tions in full-term ])iimii)aras‘“’ revealed that the maternal and fetal mortality 
could be reduced by broadening the indications for cesarean section -without 
increasing the incidence for this oj)eration to abnormal levels. ^Yhen these 
papers were published, the cesarean incidence was 0.8 ])cr cent, one of the very 
lowest in New York City. 

Since that time, ten years have passed. The staff is more experienced and 
better able to evaluate the cases. The x-ray has come to be of great assistance 
in helping to differentiate tyiies of feto])elvic disproportion. Antibiotics are 
available in adcciuatc amounts. Blood transfusions are administered freely, 
with less danger of reactions. All these factors must intlucnec the mortality 
and morbidity rates. Accordingly, another study of cesarean section was under- 
taken, covering the years 1938 to 1945, inclusive, to determine if the expected 
improvement had been accomplished. 

The total numbei' of deliveries during this latter ])eriod is much less than 
in the first report (Table I), but the number of cesarean o])erations has increased 
from 112 to 127, making an incidence of 1.5 per cent. This incidence is almost 
double that of the first re])ort. The increa.sed cesarean incidence is compensated 
for by a rediTCtion in the maternal death rate from 10.7 per cent to 3.3 per cent. 
It is interesting to note that the over-all maternal deah rate has also dropped 
from 5.3 per thousand terminated pregnancies to 2.3, indicating a general im- 
provement for the entire service. As will be seen, the better results -vnth 
cesarean section undoubtedly played a large ])art in accomplishing this im- 
provement. 


Table I 


1 

1929-1.'),17 1 

19,38-1045 

Total deliveries 

14480 

S35G 

Maternal deaths per 1000 torniinated pregnancies 

5.3 

2.3 

No. of cesarean sections 

112 

127 

Incidence of cesarean section 

0.8 per cent 

1.5 per cent 

No. of maternal deaths 

12 

4 

Maternal mortalitj- rate, cesarean section 

10.7 per cent 

3.3 per cent 


The indications for cesarean section are listed in Table II. For the pur- 
poses of discussion each indication will be treated separately, with the exception 
of the minor indications. In this way, it is to be hoped that the major changes 
which have taken .pi ace will be clearly brought out. 

Presented .-it a meeting of the Bronx Obstetrical and Gynecological Society, March 
22 , 1048 . 
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chancres elsewhere, is seldom if ever seen in cases of chancre of the cervix. The reason for 
this, is the fact that cervical lymph drainage is to the deep iliac, hypogastric, and pararectal 
glands, although occasionally some minimal inguinal adenopathy may result from anastomosis 
of these and parametrial glands. Pain, either spontaneous or to touch is not present, and the 
lesion frequently causes no disturbance of any sort. Leucorrheal discharge is dependent upon 
the size of the lesion and varies in amount from slight to considerable, and is usually sero- 
purulent in character. Contact bleeding may be a symptom. 

Summary and Conclusions 

1. A case of chancre and carcinoma occurring simultaneously and upon opposite lips of 
the cervix is reported. To our knowledge no parallel case has been reported in the literature. 

2. The diagnosis of chancre of the cervix is a laboratory diagnosis, but the recognition 
of such cases depend upon a high index of suspicion and the more frequent use of the dark- 
field microscope. 

3. Dark-field examinations of the cervix should be performed upon all women with 
secondary syphilis upon whom no primaries can be demonstrated. Likenuse, all cervical ero- 
sions or ulcerations whose etiology is not apparent in sexually active females should have a 
dark-field examination for syphilis. 

4. Syphilis of the cervix if not treated may cause a partial stenosis of this organ lead- 
ing to cervical dystocia in labor. 

AVe wish to thanlc Dr. J. E. Blumenthal for the original pathology report and Dr. Harold 
Gordon for a subsequent report and for preparation of the photomicrograplis. 
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Note.—Smce submission of this report, the patient has been seen regularly. On May 13, 
1948, cervical biopsies were negative and no clinical or laboratory evidences of residual malig- 
nancy or syphilis were demonstrable. 
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an ample pelvis and average-to-small babies, v’bo really have no disproportion 
and in whom the presenting part can be Miillerized into the pelvi.s, are permitted 
to labor as would any patient with an engaged head. 

Patients who do not fall into cither of the above categories are cases of 
relative disproportion. Most, of them will also deliver per vaginam but it is 
often diftieult to choose the ones wlio will do so, Avilliont ending in a difficult 
forceps delivery and a badly mauled mother and baby. It has been our experi- 
ence that the fetal mortality rises as high as 41.6 per cent if these cases are not 
delivered within foily-eighl hours of labor. 

Unless contraindications for a test of labor exist, such as symptomatic heart 
disease, tuberculosis, toxemia of pregnancy, elderly primipara, ])atients with 
relative disproportion wci’c given a. test of labor Avhieh was not to exceed twenty- 
foiir hours. If the membranes were ru])tured that length of time and progres- 
sive labor had not set in, a cesarean section was done.. If the cervix reached 
four-finger dilatation within the twenty- four hour period and the head was not 
engaged shoi’tly thereafter, a cesarean section was done at that point and not at 
the end of twenty-four hoitrs. Failure of the cervix to dilate steadily in that 
time was also grounds for doing a cc.sarean .section. 

The facts indicate that we have made no radical dc])arture from our original 
attitude toward eephalopelvic disproportion. This is best judged by the number 
of elective cesarean sections. There were only 17 elective sections in the last 
study as compared to 13 in the first report. 

The most striking statistical finding is the drop in maternal mortality from 
12.9 per cent to zero in this groxip. "We attribute this improvement to the type 
of operation and to the use of aniibiotics, all of which will be discussed later. 

The only stillbirth in tliis last scries occurred wlien (he routine, as outlined above, was 
not adhered to. The patient was a primipara at full term, admitted with a history of ruptured 
membranes for tliirty-two hours and irregular pains. The cervix was 1 >4-fingerl)readths dilated 
and thick. After twenty-four hours’ observation, the question of dispro])ortion aro.se. X-ray 
pelvimetry was then done, which disclosed a true conjugate of 9.5 cm. and the presenting 
vertex unengaged. A low-flap cesarean section was performed. The amniotic cavity was 
infected. The baby was delivered in poor condition and died a few minutes later. The patient 
ran a stormy course, complicated by a disruption of the abdominal wound that was success- 
fully repaired, and a pelvic abscess which was drained through the vagina. Eventually she 
made a comiflete recovery. This case occurred before the use of antibiotics. 

Previous Cesarean Section 

The number of cesarean sections in this group has practically doubled, 
which is to be expected as the hospital grotvs older. Every precaution was taken 
to operate upon these women under the best possible conditions. 30 of the 35 
cases were elective cesarean sections. The remaining 5 cases were in labor from 
six to twelve hours and one had ruptured membranes for over twent,f-four hours 
before admission. There was no maternal mortality. 

Three babies were lost : one at the time of operation, one seven hours post- 
operatively, and the third died twenty hours after birth. This fetal mortality 
emphasizes the need for caution in guaranteeing a live baby by means of 
cesarean section. 

Placenta Previa 

The number of cesarean sections for placenta previa have almost doubled. 
This has been due to the inclusion of more cases of partial placenta prem'a and 
an occasional case of marginal placenta prema. 

During the years covered by the first report, it was our policy 1o treat all 
eases of central placenta previa by cesarean section. Our attitude is still the 
same. 
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Table II. Indications for Cesarean Sections 



1 1929-1937 1 

1938-1945 

CASES 

MATERNAL 

DEATHS 

CASES ^ 

MATERNAL 

DEATHS 

Cephalopelvic disproportion 

47 

G 

44 

0 

Previous cesarean section 

19 

1 

35'*' 

0 

Placenta previa 

19 

0 

34 

3 

Premature separation placenta 

10 

2 

7 

1 

Obstructing tumor 

6 

0 

2** 

0 

Toxemia of pregnancy 

1 

1 

3 

0 

Cardiac disease 

4' 

0 

— 

— 

other indications: 

7 

0 

4 

0 

Ruptured utenis 

. 2* 

0 

- 

_ 

Previous attempted delivery 

1 

0 

— 

- 

Vaginal stenosis 

1 

0 

— 

- 

Cervical stenosis 

3 

0 

— 

— 

PreA’ious stillbirths 



2 

0 

Condyloma acuminata 

— 

— 

1 

0 

Transverse presentation 

_ 

- 

1 

0 

Totals 

112 

12 

127 

4 


*1 case included in group of previous cesarean section. 
**1 case included in group of placenta previa. 


Cephalopelvic Disproportion 

More than one-third of all the cesarean sections were clone becanse of this 
indication. It will always be so, because cephalopelvic disproportion is one of 
the most troublesome problems that confronts the obstetrician. 

At least 10 per cent of all primiparas are admitted witli an unengag'ed 
presenting part, and while 90 per cent of these cases will eventually deliver 
vaginally, it takes keen judgment to determine which will do so evith least injury 
to the mother and her baby. The incidence of cesarean section in this grou]) 
can be very high, indeed, if one adopts a strict attitude of operating on any 
such ease if the membranes have been ruptured six hours or the head is not 
engaged within six to twelve hours of active labor. Such criteria will increase 
the cesarean incidence to 4 per cent or more and the maternal mortality emanat- 
ing from siceh centers will of cour.se be very low because of the excellent condi- 
tions under which such patients arc operated upon. We are not in accord with 
this policy. 


Table III. Types of Cephalopelvic Disproportion 



NUMBER 

CASES 

MATERNAL | 
MORTAT.ITY 

NA’MBER 

C ASES 

maternal 

1 mortality 

Cephalopelvic disproportion 

47 

6 (12.9%) 

44 

0 

Absolute disproportion 

31 

0 

18 

0 

Relative disproportion 

3G - 

6 

26 

0 

Elective cesarean sections 

13 

3* 

17 

0 


*2 died of peritonitis, 1 died of postoperative pneumonia. 


Cephalopelvic disproportion should be recognized immediately on admission 
to the hospital. In a Avard seiwiee such as ours, the problem first confronts the 
intern staff, Atiio are least experienced in obstetrics. The subject of unengage- 
nient, therefore, is constantly stressed at daily rounds in order to keep the 
intern alerted to this physical sign. He in turn notifies the resident, and, if 
the diagnosis is verified, an immediate x-ray peh'imetry is done and a member 
of the Attending Staff called. Cases of absolute disproportion are immediately 
operated upon, unless a fetal anomaly is knoAvn to exist. Those patients Avith 













704 


TAI^rrS AND OLAlIlf 


Am. j. Obst. & Gj'ncc. 
October. 1948 


\v!is brouglif out lliiit llic Kulfoiunnido iiuiy liavc oontribulod to the jidditional renal damage 
and turned the table against her recovery. 

Obstructing Tumors 

With the cxceplion of corvietti fibroids, tumors obstructing the pelvis offer 
no surgical dilemma as to the method, of therapy, except for tlie technical diffi- 
culties Avhich may he encountered. Cervictil fibroids may become very trouble- 
some by ])revcnting adeciuat.e lochial drtiinagc, esjtecially if the fibroid is located 
on the ])Osterior cervical Avail. Blockage of the lochia may lead to a breakdown 
of the ttterine incision and con.sequcnt peritonitis. The two ca.ses in the la.st 
series were treated by cesai-ean hy.sterectomy to avoid any sucli complication. 
One fibroid bulged forward so far as to prevent closure of the incision in the 
anterior wall of the lower uterine segment. 

Toxemia of Pregnancy 

We have routinely treated eclampsism and hy])crlensive toxemia of preg- 
nancy according to a modified Stroganoff regime, followed by induction of labor. 
In the fir.st study, a .severely convulsive primipara. who failed to resi)ond to 
this treatment, Avas sectioned but died in coma in tAventy-four hours. Tlie baby 
Avas born dead. 

Three cases of toxemia uere .sectioned in the current group. One \va.s .‘i para vi, gravida 
vii, aged 38 years, with a long-standing hypertension. A cesarean section was done because 
a sterilization of the tubes was necessary. The second case was that of a prc-cclamptic, at 
term, not in labor, also a niultipara who required tubal sterilization. The third case was a 
primipara, aged 13% years, who was admitted in .se%-cre pre-eclampsia and went into convul- 
sions while receiving the StroganolY regime. .She was watched for four days without improve- 
ment. A Watson induction was unsucce.ssful. She was delivered by cesarean section of a 
living baby and then recovered. , 

The A^ist majority of our toxemia cases are still being treated conservatively. 
Toxemia in this community is mainly a disease of the poorer cla.sses. The ad- 
missions to I\Iorrisania City Hospital are mainly from this group and it is not 
unusual for tAvo or three such eases to be under observaton in our antepartum 
room at all times. Three cesarean sections in eight years (2 of AA'hieh Avere done, 
not because of the toxemia, but because of the tubal .sterilization) are a .small 
percentage indeed. All of our toxemias are uoav under study to determine 
AA’hether the end results justify a continuance of our conseiwative policy. 

Cardiac Disease 

Four cardiac patients AA^ere treated by ee.sarean section in our first report, 
three of AAdAieh sections Avere for the purpose of doing a sterilization operation. 
There AA’^ere no cardiac patients sectioned in this second rejiort because the tubal 
sterilization operation is performed during the postpartum jAeriod, as adA'oeated 
by Fred L. Adair and Ira BroAAui.^ 

It is our opinion that cesarean section .should not be done for cardiac dis- 
ease per se, provided conditions prognosticate a normal delivery. On the other 
hand, no cardiac patient should be ghmn a trial of labor in tl'ie presence of a 
possible disproportion. 

Other Indications for Cesarean Section 

These consisted of tAAm instances in Avhich the patients had had preA’ious 
stillbirths resulting from difficult labors due to borderline pelves: one patient 
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Table IV 



1929-1937 

1938-1945 

Placenta previa 

19. 

34 

Maternal deaths 

2 (10.5 per cent) 

3 (8.8 per cent) 

Central placenta previa 

15 

10 

Partial placenta previa 

4 

16 

Marginal placenta previa 

0 

8 

Stillbirths 

1 (premature) 

3 (1 premature) 

Neonatal deaths 

5 (premature) 

5 (3 premature) 


The other varieties of placenta previa, hoAvever, were delivered vaginally, 
except for an occasional case of partial placenta previa that was bleeding too 
actively on admission. The fetal mortality, even after correction for prematur- 
ity, and the maternal morbidity were much too high and brought about the 
adoption of the following attitude; namely, that every proved case of placenta 
previa is to be treated by cesarean section unless the vaginal examination reveals 
that delivery per vaginam can be accomplished vuthout too much risk to the 
mother and baby. The occurrence of active bleeding and a thick, incompletely 
dilated cervix in a primipara were considered sufficient cause for cesarean sec- 
tion, no matter what the type of placenta previa and the state of viability 
of the baby. Multiparas with soft, partly dilated cervix and intact membranes 
were treated in a manner very similar to mild instances of premature separation 
of the placenta; i.e., by rupture of the membranes and administration intra- 
muscularly of small amounts of pituitrin. In fact, we look upon sjTuptomatic 
placenta previa as merely a premature separation of an abnormally situated 
placenta. 

The maternal mortality is still high (8.8 per cent as compared to 10.5 per 
cent in the earlier study) . Two deaths were due to peritonitis at a time when 
antibiotics were still not available for civilian use. The third death resulted 
from hemorrhage, the patient being practically exsanguinated on admission. 

Premature Separation of Placenta 

In the first study we stated that “the Dublin method (of treatment for 
premature separation of placenta) should be used only where blood transfusions 
can be readily obtained and where trained personnel is available. Lacking such 
facilities, the interest of the patient is best served by a cesarean section. ’ ’ This 
policy has been carried through into the second study. 


Table V 


1 

1929-1937 1 

1938-1945 


Premature separation placenta 

10 

7 


Partial 

3 

4 


Complete 

7 

3 


Maternal deaths 

2 

1 


Stillbirths 

7 

3 


Neonatal deaths 

2 

1 



There was one maternal death whose case history is given briefly in order to bring out 
an important lesson. A primipara, aged 36 years, was referred to the liospital at term ndtli 
severe pre-eclamptic toxemia and a complete ablation of the placenta. An immediate cesarean 
section was done, a stillbirth delivered, the uterus was packed, 5 Gm. of sulfanilamide were 
instilled into the peritoneal cavity, and. the patient transfused with 2,000 c.c. of blood. She 
went into uremia and died in 4 days. In discussion of this case at one of our conferences, it 
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Tabi.k VII. Ei'I'kct op Antibiotics on Cesakkan MoiiTAi.rry 




NO ANTIBIOTICS 

ANTIBIOTICS 

rsUErONAMIDES, 48 CASES 
1-^ I’ENICIIiElN, 2 CASES 

Is AND P, 7 CASES 


CASES 

1 JIATERNAE DEATH 

CASES 

1 MATERNAT, DEATH 

Classical 

13 

1 (Peritonitis) 

10 

1 (Uremia) 

Low flap 

54 

2 (1 Peritonitis) 

(1 llcinorrliaijc) 

.37 

0 

Waters 

2 

0 

— 

- 

Porro 

1 

0 

1 

0 

Totals 

70 

3 

i)7 

1 


.sulfonamide Avas adequate and Avas maintained for three ‘day.s, after AA'liieli, if 
any further sulfonamide therapy Ava.s needed, it Avas giAmn orally or intra- 
A’^enously. A feAV of these patients haA'e had a repeat cesarean section and, in 
some instances, there AA'cre thick and cxtensi\'c adhesions of the loAV'cr poidion of 
the uterus to the anterior abdominal Avail. Tliis adhesive reaction AA’as far more 
extensh'^e than that attributable to a local peritonitis. Others have described 
the same findings and, for that i-eason, aa'c arc inclined to feel that in these par- 
ticular cases the adhesions are related to the introduction of the sulfanilamide 
intraperitoneally. 

Earlier in the text, a case AA^as described in Avhich a cesarean A\'as done for 
complete separation of the placenta in a scA-ere pre-eel am ptic. This ])atient re- 
ceived a sulfonamide intraperitoneally and subsequently AA-ent into coma. It is 
felt that the sulfonamide may have added to the patient’s difficulties through 
additional renal damage. "We had another case in AA’hich the patient AA^as sulfa- 
sensitive and almost died because of an allergic reaction. 

These experiences AA’ith sulfonamides liaA’^c influenced us aAvay from the 
further use of them, more particularly since the advent of penicillin. In this 
report, only tAA^o patients received penicillin alone. HoAA'ever, Ave haA’^e continued 
to use penicillin intramuscularly as a routine ever since, AAuth equally good 
results as AAdth sulfonamides and Avithout the sulfonamide reactions. 

Summary and Conclusions 

A revicAV of the cesarean sections at Morrisania City Hospital from 1938 to 
1945 reveals a reduction of maternal mortality to 3.3 per cent as compared to 
10.7 per cent in a preAuous reAucAv. 

The incidence of cesarean section has increased to 1.3 per cent as compared 
to 0.8 previously. The increased number of cesarean sections occurred mainly 
in the groups of cephalopelvie disproportion and placenta previa. 

The, reduction in maternal mortality is attributed to the predominant use 
of the loAv-flap operation, the routine use of antibiotics, improved techniqiic of 
operation, and an attempt to prcAmnt pi’ocrastination by properly evaluating 
labor at the time of admission. It is believed that a continuation of this policy 
AAdU bring about a further reduction in the maternal mortality rate AAothout 
adding to the incidence of cesarean section. 
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witli an extensive condyloma acuminatum involving the vulva and the vagina, 
in whom it was desired to avoid injury to the extensively infected soft parts, 
and one ease of transverse presentation due to a marked hypertrophy of the 
anterior wail following a ventrofixation that caused an obstruction in the lower 
uterine segment. 

There were no deaths in this group. 

T5rpe of Operation 

The type of operation most commonly ]>erfoimed in this last series is the 
low-flap cesarean section. We were convinced by the first study that tiie low- 
flap operation gave the patient three times as much security against peritonitis 
as the classical section. It is still true. 


Tabi.e VI. Indications and Type of Ce.sauean Section 


INDICATIONS 

[ TYPE CESAKEAN SEOTION 

1 cr-AssrcAE 

1 r,OAV FI.AP 1 

AVATERS ! 

PORRO 

Cepliiilopclvic disproportion 

2 

40 

2 

0 

Previous cesarean section 

s 

27 

0 

0 

Placenta previa 

16 

17 

0 

1 


(1 died) 

(2 died) 



Prenialurc separation of placenta 

•1 

3 

0 

n 


(1 died) 




All other indications 

2 

4 

0 

1 

Totals 

.32 

91 

2 

o 

Maternal deaths 

2 

2 

0 

0 

Cause of death 





Peritonitis 

1 * 

1* 



rieniorrhage 


1* 



Uremia 

1 ** 





‘Plncenta previa. 

‘♦Premature .separation placenta. 


Mo.st of the classical cesarean sections were done for placenta ])revia or 
premature separation of the placenta because opinion is divided as to which 
operation is .preferable. The senior author dislikes invading the placental bed, 
which gives added maternal bleeding and fetal anoxia. 

The Waters’ extraperitoneal operation was attempted thi'ee times, twice 
successfully. The third case was discontinued when tlie bladder was accidentally 
opened. The bladder was repaired and a low-flaf cesarean section done. The 
patient recovered with only mild morbidity. 

Tlie two Porro cesarean sections were for placenta previa complicated liy 
large fibroid in lower uterine segment, and a ease of transverse presentation that 
could not be delivered by internal version because of a tremendously hyper- 
trophied anterior uterine wall resulting from previous ventrofixation. 

Effect of Antibiotics 

Prior to the use of antibiotics, there were two deaths from peritonitis. 
vSince sulfanilamide and penicillin have been added to our armamentarium, there 
have been no deaths from peritonitis. It is our impression tliat these drugs have 
further increased the safety of ecsai*ean .section. The wound infections, seven- 
teen (24.5 per cent) in 70 cases, not treated with antibiotics compared to 7 wound 
infections (12 per cent) in 58 eases treated by antibiotics. 

All of the cases treated with sulfanilamide had 5 Gin. of tlie drug in.stilied 
into the peritoneal cavity, care being taken to avoid getting any of the poAvder 
in the abdominal wall. Within twenty-four hours, the blood concentration ot 
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is safer from iiifcciions, gastrointeslinal, respiralory, and derma], Ilian the 
infant in the crowded hospital nnrscry. 

A point which has been emphasized by the advocates of the rooming-in 
arrangement is that malernal nnrsing is readily accojited by mothers who ’are 
interested in the advantages of the plan. This is of interest to ])hysician.s, who 
deplore the decline of breast feeding among American mothers. 

The psychological as well as the jihy.siological aspects of this question 
in-esent important considerations. “The fir.st (infantile) needs of the child 
according to present tenets, are iirompt satisfaction of hunger and of the 
urge to nuzzle and suck, a. feeling of warmth and sup))orl from nurturing mother, 
and a ]>eaceful undisturbed rest between limes. Accordingly, the veiy first 
traumas which can be inflicted U]ion the helpless infant, are a refusal to give 
him food and comfort when the need for such is indicated, or, conversely, to 
force food when he is not ready or already has enougli. The reiietition of such 
traumatic situations engenders adverse reactions in both parent and child, con- 
ducive to subsequent difficulties in the guidance and training of the child.’''’ 

In considering the ]n‘escnt hospital routine .sejiaration of mother and infant, 
it is certain that not only the above needs of the infant have lieen disregarded, 
but the fundamental urges of the mother also have been overlooked. 

This immediate postpartum period, even though short, certainly can have 
far-reaching effects, ))ecauso mothers obviously folloA\- tlie ])attorn of infant man- 
agement as they become acquainted with it in the hospital. The present routine 
system, where both mother and infant arc cared for as separate assignments by 
separate nurses and often by .sepai-ate doctoi-s, more often than not presents a 
somewhat baffling picture to the young mother, who, on leaving the hospital, 
may know little or nothing about the care and needs of her newborn. In many 
instances, where artificial feeding has been inaugurated, she may indeed be 
scarcely acquainted with her baby. A most interesting I’evelation during the 
first year’s operation of the New Haven Unit has been the reaction-of many 
mothers to rooming-in, in contrast to previous lying-in experience. They not 
only recalled their feeling of ignorance and helples.sness on going home with 
the baby, but some of them exj^ressed bitterne.ss toward an attitude on the part 
of physicians who were not interested in maintaining breast feeding. 

Eor the pur])Oses of the present study at the Hospital, mothers were 
selected in the antenatal clinic, on the basis of their desire to have the baby 
with them after birth and the desire to nurse. Such mothers, after selection, 
were intervicAved several times by tlie pediatricians associated with the project 
at the regular antenatal obstetric visits. At these times, the policies of the unit 
were explained, the plans for caring for the infant discussed, and questions 
encouraged. In order to aid in establishing a healthy family relationship, the 
husband is encouraged to be with his wife during the early part of labor and 
after delivery to go to the unit for a brief bedside visit. He may hold the baby 
at this time, after washing his hands and putting on a hospital gown. This 
practice may be carried out at each of his daily visits during the eight-day stay 
at the hospital. He may even learn diapering and aid in ad.iusting the baby to 
feeding, if the infant demands feeding while he is present. 



THE ROOMING-IN PLAN FOR MOTHERS AND INFANTS* 

An Appraisal From the Obstetric Viewpoint of One Year’s 
Experience at the Grace-New Haven Community Hospital 
(University Service) 

Herbert Thoms, M.D., Edith B. Jackson, M.D., Lyman M. Stowe, M.D., 
AND Frederick W. Goodrich, Jr., M.D., New Haton, Conn. 

R OOMING-IN is a term applied to that form of hospitalization in which the 
mother and newhoin infant room together and the mother takes as much 
care of the baby as possible.^ For purposes of stud}’- and evaluation, this plan 
has been carried out since Oct. 29, 1946, at the Grace-New Haven Community 
Hospital in a four-bed unit adapted for the purpose. 

The development of the plan was a cooperative effort shared by the Depart- 
ments of Pediatrics and Obstetrics and Gynecology of the Yale School of ]\Ied- 
icine, the Yale School of Nursing, and tlie Grace-New Haven Community Hospi- 
tal. The work of the unit is under the supervision of a committee representing 
these divisions.! 

It may be useful to consider some of the thinking which led to the stud}’- of 
this plan of hospitalization. It is not a new procedure, for in certain European 
countries it still exists in many modern hospitals. In this country, however, 
this obviously natural arrangement was abandoned in favor of the hospital 
nursery system, w-hich was developed to improve the standards of infant health. 
This improvement has been realized to a great degree. Nevertheless, it is the 
belief of many that the present system of separation of the infant from its 
mother may interfere with certain essential needs of both mother and child and 
that the present rigid infant-feeding schedule is a considerable factor in the 
background of so-called problem children. 

An important contribution to the subject was made by Simsarian and 
McLendon,^ in 1942, in a report on ‘^The Feeding Behavdor of an Infant During 
the First Tn’eNe Weeks of Life on a Self -Demand Schedule.” In 1945, Mc- 
Lendon and Parks® published “Nurseries Designed for Modem Maternitv^” 
presenting plans for rooming-in units. Slore recentl}’- (1946), Maloney, Mont- 
gomeiy, and Trafnhaur^ have stated, “Wliere mother and hahy room together 
and the mother takes over as much care of the bab.y as possible, she not only 
satisfies her driving need to feel useful for her infant, but also, through practice 
and supervision in the care of the baby, diapering and bathing as well as feeding, 
she acquires a complete confidence in her abilit.y to care for him and a con- 
siderable skill in doing so. She also has an opportunity to Imow her baby and 
to learn to interpret his demands for nursing care and how to meet then-n 
These a uthors also state their belief that the infant, kept at his mother’s side, 

»Prom the Departments of Obstetrics & Gynccologry and Pediatrics, Yale Univer-sity 
School of Medicine. f -r n 

tA contribution from Mead .Tohnson & Coinnany has made possible the services of a full- 
time pediatric fellow and a full-time nursine fellow. 
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of the sixth week postpartum visit. According to tiie record, 84 patients were 
continuing to nurse l)eyo 2 id ihe end of this six-week pci’iod; 6 patients nursed 
their infants for one week or less, and all had given up because of inadequate 
milk supply. Forty-six patients nursed from one to six weeks. Fifteen failed 
to return to the clinic for obstetric check-ui:) and in 29 there is no record as to 
the duration of breast feeding. In 18 of the latter, deliver}’- was by private 
physicians and information has not been received from them. 

Tliere was little demonstrable effect of the Plan on the postpartum physi- 
ology of the generative tract. At the time of discharge from the hospital, 31 
patients were thought to have some degree of subinvolution and in 15 of these 
the administration of ergotrate was ordered. Ijochia was recorded as somewhat 
profuse in 9 patients and 2 of these passed small flecks of tissue on the fourth 
day. We were unable to draw any definite conclusions as to whether involution 
was increased or lochia was lessened in these patients over patients haring the 
usual type of hospitalization. 

During the last three months of the ])eriod covered in this review, an earlier 
type of ambulation was instituted in the unit. In 54 jiatients, who wei*e com- 
pletely ambulatory at least three days prior to their discharge from the hospital, 
there were no observable ill effects. In relation to unit pi’ocedure, however, early 
ambulation effected changes not measurable in statistical terms but nevertheless 
quite real. Those patients who were allowed to be up and aboitt early in the 
puerperium were far more likely to feel both able and anxious to take over a 
considerable part of the infant care than had those whose activities had been 
limited by confinement in bed. In the young mother nutli the first child, this 
seems particularly desirable for reasons that have been pointed out previously. 

One of the speculative aspects of the Plan has been the question of the 
health of the infant kept in the unit as opposed to those kept together in the 
newborn nursery. Our experience during this first year has been gratifying and 
interesting. None of the infants developed any of the usual nursery infections. 
One child had a number of watei’y stools but this condition cleared rapidly. One 
infant had a minor skin infection. 

The primary purpose of this communication is to acquaint obstetricians 
with the fundamental considerations of the rooming-in plan and, from an 
obstetric point of view, to comment upon a year’s experience with a four-bed 
unit. In summary the following points are supported : 

1. It seems likely that there will be an increased demand for this kind of 
hospitalization on the part of both the laity and the profession. 

2. The ways in which such demand can be met may involve changes in 
present hospital and nursing arrangements and in planning for new 
construction. Some hospitals at present are planning for both rooming- 
in and regular nursery care. 

3. From the obstetric viewpoint, the experience at the Grace-New Haven 
Community Hospital does not appear to have any disadvantages as far as 
the health of the mother and child is concerned. Among the impor- 
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The New Haven Unit is so arranged that there is a complete twenty-foui’- 
lioiir nursing coverage. Thus, the mother is free at any time to request care for 
herself or the baby, when needed. The baby ma,v be moved to the adjacent 
cubicle-nursery also at any time, according to the mother’s desire. Visitors to 
the patient in the unit are restricted to two people m addition to the husband, 
and only one may be present at a time. Not only is the infant on a demand 
feeding or ofZ lib schedule, but the mother is, also, to the extent that she need 
not be roused for many of the usual hospital routines. The unit is attractive, 
quiet in atmosphere, and has a soundproof ceiling. 

From the obstetric viewpoint; two things are of particular interest in review- 
ing the experience of this plan of hospitalization : first, the maternal nursing 
which has been fostered in these patients and, second, the motlier and infant 
and family relationships which have been ])romoted. Recently Dr. Robert U. 
Jackson® has emphasized six important advantages, l)otli to the child and to the 
mother, in breast feeding infants : 

1. Lower mortality and morbidity rates for breast-fed infants, as compared 
with artificially fed infants. 

2. Human milk has a higher nutritional value. 

3. Convenience and economy. 

4. Lowered incidence of allergy. 

5. Earlier involutionary processes in the mother after the termination of 
pregnancy and the lowered incidence of carcinoma of the breast in women 
who have nursed their children. 

6. Emotional satisfaction, which is very important in establishing parent- 
child relations. 

During the year ending Oct. 29, 1947, 192 mothers and 193 infants (one set 
of twins) were admitted to the unit. At the time of this writing, 190 obstetric 
records of these mothers are available for review. Of these 190 patients, 102 
were primiparas, SI multiparas, and in seven the number of pregnancies was 
not recorded. In studying the age groups, Ave find that 10 patients Avere 19 
years or less, 133 ranged betAveen 20 and 29 years, and 44 AA'ere in the 30- to 39- 
year group. Tavo patients Avere moi-e than 40 years of age and in one instance 
the age AA^as not recorded. Fifteen of the patients Avere Negro, the remainder 
Avhite. Of the 190 patients, 122 delNered spontaneously, 57 AAoth outlet, Ioav, 
or midforceps, 6 by cesarean section, 4 by breech extraction, 1 priA^ate patient 
not recorded. Not all of the 190 patients had full hospitalization in the unit, 
because patients are admitted as beds become aAmilable after delivery. The 
great majority of patients (166), however, spent the entire period of hospital- 
ization in the unit. 

The revieAv of breast feeding in the group shoAvs that only tAvelve patients 
did not nurse their infants in the hospital. In tAvo of these, inadequate nipples 
preA’^ented nursing and in ten nursing AA^as not desired by the patient, or AA'as pro- 
hibited for medical reasons. In the 178 patients AAdio did nurse their infants 
from birth, the length of time this Avas continued Avas Amriable. In the present 
study the concern AA’as AAdiether or not bi’east feeding had continued to the time 
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BY THE HUMAN ENDOCERVIX* 


WuxTAJi B. Atkinson, Ph.D., Landruji B. Shkttoes, Ph.D., j\LD., 

AND Earl T. Engle, Ph.D., New York, N. Y. 

(From the Departments of Anatomy and of Ohstctrics and Gynceolopy, College of Physicians 

and Surgeons, Cohimhia University) 

T he periodicity of mticons secretion liy tlie iiuman endocervix is a well- 
established phenomenon. Seguy and his co-workers’’ * reported an increase 
in the amount and a decrease in the viscosity of the mucus secreted by the cervix 
during the midportion of the menstrual cycle. Furthermore, these authoi-s 
showed by the determination of urinary estrogen and by the examination of the 
ovaries at operation that the midcyele inci’oasc could be correlated with the 
occurrence of ovulation, hloro recently, the hormonal control of secretion by 
the cervix has been demonstrated by the administration of ovarian honnoncs to 
ovariectomized women (AbarbaneP). The administration of estrogen results 
in the copious production of clear mucus of low viscosity. Subsequent treatment 
with progesterone causes a decrease in the volume of mucus secreted and a con- 
commitant increase in its viscosity. 

The clinical significance of the changes in the physical and chemical ]n’op- 
erties of the cervical mucus during the menstrual cycle has been demonstrated 
by Lamar, Shettlcs, and Delfs.'* These authors have shown that the penetrability 
and longevity of spermatozoa arc significantly greater in mucus obtained at the 
midcyele than in mucus obtained during other ijhases of the cycle. 

The nature and extent of concurrent histologic changes in the endocervix 
similar to those exhibited by the endometrium have not been satisfactorily 
established. The opinion of Schroder® that it is difficult to detect cyclic changes 
in the endocervix because of the great indhddual variability seems to be repre- 
sentative of the earlier workers. 

More recently, however, Wollner®'® has described cyclic histologic changes 
of an extensive nature. The method used in obtaining the tissue may have been 
a factor in his observations. Wollner used an electrocautery to remove strips 
of tissue about 4 mm. thick, several biopsies frequently being taken from the 
same individual during a single cycle. Subsequent study of tissue so treated 
in the living state does not necessarily give information comparable to that 
obtained from tissue removed by surgical incision. According to the observations 
of this author there is a complete desquamation of the surface mucosa and wide- 
spread destruction and exfoliation of the glandular epithelium during the men- 
strual phase. Durmg the eaidy proliferative phase rapid regeneration of the 
epithelial elements takes place, the newly regenerated epithelium being composed 
of low columnar cells containing relatively little cytoplasm. Throughout the 
remainder of the cycle the epithelial cells are said to increase in height and the 
glands to increase in ntunber and size, the peak of development being reached 
shortly before menstruation. 

*This investigation has been aided by a grant from the Jane Coffin Childs Memorial Fund 
for Medical Research, and by a grant recommended to the American Cancer Society by the 
Committee on Growth of the National Research Council. • 
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taut advantages are a natural mother and child and family relation- 
ship, and the emphasis on the values of breast feeding, and the self- 
demand schedule. 

References 

1. Jackson, E. B., and Thoms, H.: Connecticut S. M. J. 11; 175, 1947. 

E. Simsarian, F. P., and McLendon, P. A.; J. Pediat. 20; 93, 1942. 

3. McLendon, P. A., and Parks, J.: Mod. Hosp. 65; 46, 1945. 

4. Moloney, J. C., Montgomeiy, J. C., and Trainhaur, G.; !Mod. Hosp. 67: 43, 1946. 

5. Jacksom E. B.: Enricliment of the Maternal and Infantile Experiences ThrougJi Unified 

Hospital Care of Motlicr and Infants, Panel Discussion, 3rd Amer. Congress Ohst.- 
Gynec., St. Louis, Sept. S, 1947. (Proceedings in Press.) 

G. Jackson, R. L.: Interne 13: 401, 1947. 


714 


ATKINSON, SHETTLES, AND ENGJ.IC 


Am. J. Obsl. & Gyncc. 
October, 1948 


The striking liistologic feature in our series of cervices oljlaiped at various 
stages of the menstrual cycle was the individual variation, particularly in the 
number and size of cervical glands, which was apparently unrelated to the men- 
strual cycle. The variability between paticnis in the pattern of the cervical 
mucosa is as marked as the extreme variability in the pattern of human mam- 
mary gland. Due to the comparatively small number of eases, no attempt has 
been made to .study the minute cytologic detail which was recorded by Sjovall.” 
Howevei', evidence from our sj)ccimens agrees with the conclusion of Sjovall 
that there is no indication of the widespread menstrual exfoliation of surface 
and glandular epithelium described by ^Yollncr.‘■'■^ 

The re.sults obtained from the tissue sections stained specifically for mucin 
are informative. At all times tliroughout the cycle mucin is pre.sent in the 
apical cytoplasm of a large majority of the cells of both the suiface and glan- 
dular epithclia (Pigs. 1 and 2). There seems to be relatively little variation m 
mucin concentration as judged by the intensity of staining. However, there ik 
a definite variation in tlic amount of mucin-containing secretion present in the 
glandular lumina at different phases of the cycle. Lumenal mucus is abundant 
during the late proliferative and early secretory phases. There is a considerable 
decrease in the amount present during the late secretory, menstrual, and early 
proliferative periods. This histochemieal evidence of increased secretory activity 
during the ovulatory phase of the cycle correlates well with the gross observa- 
tions of Seguy and his co-workers previoiisly referred to. Furthermore, the 
present observations tend to confirm the conclusion of Sjovall, based upon the 
degree of papillary exerescensc exhibited by the glandular epithelium, that the 
peak of encloeervieal activity is reached at the midcyele and not dui'ing the 
premenstrual period as stated by Wollner. 

It is also of interest to note that, unlike the goblet cell of the intestinal 
mucosa, no cellular destruction accompanies the release of mucous secretion in 
the cervix. The secretory products appear to ]ia.ss through the intaet free sur- 
face membrane of the cervical gland cell without an accompanying decrease in 
cell volume. This indicates that the elaboration and release of mucus is a con- 
tinuous metabolic process during periods of active secretion. Chemical analysis 
has shown that not only does the total quantity of mucus increase at the mid- 
cycle, but its relative water content also increases (Pommerenke^D- These 
analj’^tical and histochemieal observations confirm the suggestion that the secre- 
tion-promoting action of estrogen may be due, at least in part, to its effect on 
uterine water metabolism. 

During pregnancy the cervical glands increase markedly in size, so much 
so that the stroma of the mucous membrane is compressed into thin interglan- 
dular partitions. The apical cytoplasm of the cells of the surface and glandular 
epithelia and the glandular lumina contain large quantities of intensely staining 
mucus. This finding is in complete agreement with the observations of Wisloeki 
and associates.^® Studies on the physical nature of the mucus during pregnancy 
indicate that it is not free runnfirg but forms a semi-solid plug in the cervical 
canal (ClifP“) . Little is knomi regarding the factors responsible for this change 
in physical character, although a clue may be afforded by the observation of 
AbarbaneP that progesterone causes a decrease in volume and increase in the 
viscosity of cervical mucus. 

After the menopause the cervical glands decrease in size and the glandular 
epithelium, although of the columnar type, seems to be reduced in height. In 
accordance with the findings of Wislocki and his co-workers, little or no mucin 
was present in either the gland cells or lumina of our specimens (Fig. 3). It is 
apparent that cervical secretion sharply decreases following the cessation of 
ovarian activity. 
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111 a suliseqiient. extensive survey of the prohloni, SjovalP disagreed with 
tlie findings of Wollner on two major points. First, ho believed that the peak 
of endocervical development is reached at the midcycle and not during the 
premenstrual phase; second, he observed no widespread desquamation during 
the menstrual phase. ITc rejiorted an intensive proliferation of the epithelial 
elements during the first half of the cycle which reaches its culmination at the 
time of o^n^lation. A partial regression was said to take place shortly liefore 
and during menstruation. 

A new approach to the problem is suggested by the work of Wislocki and 
associates’® in which histochemieal techniques have been used for the identifica- 
tion of mucin and other constituents of the cervical- glands and their secretion. 
Tlio emphasis of tlieir study was on the nature of the substances present. Since 
the sjieeimens were not timed with respect to tlie menstrual cycle, these authors 
were not concerned with the prolilem of cyclic change. 

The present investigation ivas undertaken with the purpose of studying by 
histochemieal techniques the production of mucus liy the cervical glands during 
the menstrual cycle and to observe any correlations with the endometrial cycle. 

Materials and Methods 

In order to secure prompt fixation, material was obtained from patients 
undergoing total hysterectomy. Samples of tissue of endometrium and of endo- 
cervix were I’cmoved and fixed immediately. The microscopic study of the 
endometi’ium ])rovides a more relialfie index of the stage of the cycle than does 
the meager menstrual histoiy usually given by the patient. It is almost impos- 
silfic to obtain completely normal tissue from the ago groups undergoing surgery. 
In this series all cases with cervical or endometrial lesions or with demonstrable 
ovarian endocrine dysfunction were rejected. Of more than 60 cases examined, 
only 21 are included as licing normal. Tlie majority of these uteri were taken 
from women in the later reproductive age group whose chief complaint was 
the presence of uterine fibromyomas. • 

The uteri were received from the operating room shortly after surgical 
removal. The uterus was opened and the amount of mucus in the cervical canal 
was estimated on a comparative basis. Cervical specimens were fixed in chilled 
piero-alcohol-formol (PAF) to preserve the mucin. Tissue from other i^ortions 
of the reproductive tract was fixed in Bonin’s fluid for subsequent diagnostic 
study. 

The tissues were imbedded in paraffin and were sectioned at 10 micra. 
Sections of cervices fixed in PAF were stained l)y the Bauer-Feulgen technique 
which demonstrates the presence of both glycogen and. mucin (glycoprotein). 
In order to differentiate these suhstances, parallel sections were incubated with 
saliva to remove glycogen before staining. To spot-check the efficacy of this 
method, the mucin in occasional sections was also stained metachromatically 
with toluidine blue. The cervical and other ‘tis.suc specimens fixed in Bonin’s 
fluid were stained with hematoxylin aiid eosin. 

Observations and Discussion 

In nonpregnant women of childbearing age the endocervieal_ mucosa is 
several millimeters thick. Its surface epithelium, which may exhibit consider- 
able folding, is continued into numerous branched glands. Both the surface 
and glandular epithelia are composed typically of a single layer of tall columnar 
cells with basally situated nuclei and clear apical cytoplasm. The glands be 
in a rather dense fibrous stroma, the entire mucous membrane resting directly 
on the dense stroma of the cervix. 



716 


A'J’KINSON, SHETTLES, ANJ; ENGLE 


Am. J. Obst. & Gynec. 
October, 1948 


The present cytochemical observations on the production of cervical mucus 
are, for the most part, in close agreement with the gross and chemical findings 
of other authors previously discussed. However, unlike Pommerenke,” we have 
found no evidence of glycogen in either the surface and glandular ei)ithelium 
or in the lumenal mucus itself. Several jjossibilities exist which may account 
for this divergence of I’esults : (1) the polysaccaride isolated by Pommerenke may’ 
not be glycogen; (2) if glycogen, it may be a contaminant from either the 
endometrial or vaginal secretions; (3) the cytochemical test for glycogen used 
in the present work may not be sufficienll.v sensitive to indicate the relatively 
small quantities reported to be present. That the first alternative is most prob- 
able is suggested by the observations, of Shettles and Di.S'che.’'’ These workers 
have found evidence that the main bulk of the polysacearides in human cervical 
mucus is either identical with or closely related to one of the blood group sub- 
stances. 

Summary 

The secretion of mucin by the glands of the human uterine cervix has been 
studied eytoeheinically throughout the menstrual cycle. Pelatively constant 
quantities of mucin are present in the apical cytoplasm of the cells of the glan- 
dular epithelium at all stages of the cycle. However, active secretion of this 
substance is a rlnqhmic process. Large amounts of mucin ai-e liberated during 
the midcycle, whereas relatively little secretion is found to occur during the 
late secretory, menstrual, and early proliferative phases. 

In contrast to the normal cyclic cervix, little or no mucin is produced in 
the cervices of postmenopausal women. Luring pregnancy, on the other hand, 
there is a marked increase in the amount of mucin present. 
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Photomicrographs (X 450) of transverse sections of uterine cei"vical glands treated by 
the Bauer-Feuigen method to demonstrate mucin. Cellular structure is indistinct since no 
other cytoplasmic counterstain has been used. 

Pig, 1. — ^Tj-pical cervical gland from a uterine specimen obtained on the first day of 
menstruation. The cytoplasm of the epithelial cells is filled with intensely stained mucin. Only 
traces of mucin are present in the lumen. 

Pig. 2. — Cervical' gland from a uterus removed fourteen days after the onset of men- 
struation. The endometrial diagnosis was that of late proliferative phase. Moderate to in- 
tensely staining mucin is present in both the epithelial cytoplasm and lumenal secretion. 

Pig. 3. — Gland from the uterine cervix of a woman whose last menstrual period occurred 
seven years previous to operation. No mucin staining is present. 
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that the cord pulsations were weak. Because of the baby’s pallor, an immediate blood count 
was done, and this revealed a hemoglobin concentration of 8.7 Gm. per cent (G7 per cent), 
with a red cell count of 2.5 million per cubic millimeter. 

An antenatal Eh test had been performed on the mother, which showed her to be Eh 
positive, and this fact, together with the cxi.stence of a central placenta previa, suggested the 
idea that the baby might bo suffering from anemia and .shock due to occult hemorrhage from 
the fetal surface of the placenta. Fetal hemorrhage of this type would not be manifest 
because the fetal blood would be mixed with the maternal blood lost at the delivery. A trans- 
fusion of 120 C.C.* of citrated group A blood was given witli the aid of a syringe-valve 
apparatus, aud the infant immediately imi)rovcd. The following morning a blood count 
revealed a. hemoglobin concentration of 11.7 Gm. per 300 c.c. (SI per cent); red blood cells, 
4.35 million per cu. mm.; white blood cells, 41,200 per cu. mm.; with 52 nucleated red blood 
cells per 100 white cells on smear. The same evening a blood count showed a hemoglobin 
concentration of IG Gm. per 300 c.c. (110 per cent). Tliis improvement was maintained, and 
on the following day the hemoglobin concentration was 14.0 Gm. per 100 c.c. (103 per cent) ; 
red blood colls, 4.7 million; white blood cells, 32,400; polys, G5; band forms, 30; lymphs, 39; 
mono.s, 2; eos, 4; with only 2 nucleated red blood cells per 100 white cells. 

Despite the sustained improvement in blood count, the baby looked pale, and o.xj'gen 
had to be administered, because the respirations became rajiid and shallow whenever the 
oxygen therapy was discontinued. This indicated that while the blood count was satisfactory, 
the blood volume was still probably below normal. On the following day, August 8, the 
hemoglobin concentration was 13.3 Gm. (92 per cent); red blood cells, 4.55 million; white 
blood cells, 17,000; and a transfusion of GO c.c. of blood was given. Following this trans- 
fusion the hemoglobin concentration rose only to 14.5 Gm. (100 per cent), but the patient 
improved markedly so that the oxygon therapy was no longer necessary, wliich confirmed the 
idea that reduction in blood volume was the cause of the sjauptoms. The patient was dis- 
charged from the hospital in good condition, and when she was seen again on August 28 she 
appeared entirely normal, and the blood count showed hemoglobin concentration 10 Gm. (76 
per cent) ; red blood cells, 4.09 million; white blood cells, 18,200; polys, 33 (1 band form); 
IjTuphs, 60 ; monos, 3 ; cos, 3 ; with per cent reticulocytes and no erythroblasts on the smear. 

As has already been mentioned, the fii-st cine to the correct diagnosis in 
this case was provided by the antenatal Eh test wliich sliowed the mother to be 
Eh positive. The results of more complete tests performed later on are shown 
in Table I. 


Table I 


1 

GROUP AND 

1 


BLOOD OF 

SUBGROUP 

M-N TYPE’^ 

RU-UR TYPE 

Mother 

A-B 

N 

Eh,rh 

Patient (female infant) 

A, 

MN 

Eh. 


♦The M-N types are not clinically significant but are incluclecl for the sake of complete- 

ness. 


The second lead was supplied by the history of central placenta previa, 
which is usually characterized by profuse placental bleeding. In addition, 
physical examination of the infant showed that neither spleen nor liver were 
enlarged, while if such severe anemia were due to hemolysis, considerable en- 
largement of these organs should be present. IMoreover, the icteims index of 
the cord serum was only eight units. Undoubtedly, this child owes her life to 
the prompt and adequate transfusion therapy which she received. 

Case 2. — The patient was a newborn, full-term, female infant, weighing 6 pounds, 10 
ounces, who was born at 3:15 A.M. on Feb. 8, 1947. The infant was the first born to her 
mother, who had never received a blood transfusion and was knomi to be Eh positive, group 0 
from antenatal tests. Labor had been normal and was completed until an easy outlet forceps. 


•About twice the usual dose for an infant weighing 7 pounds or less. 





DIAGNOSIS AND TREATMENT OP ANEMIA OF THE NEWBORN 
CAUSED BY OCCULT PLACENTAL HEMORRHAGE 

Alexander S. Wiener, M.D., Brooklyn, N. Y. 

(From the Blood Transfiisimi Division of the Jewish Hospital of Brooklyn, and the Serologic 
Lahoratory of the Office of the Chief Medical Examiner of Hew York City) 

T he hazards to the mother of hemorrhage caused by abruptio placentae and 
placenta previa are well Imown, but while it is generally recognized that 
such cases are attended with high fetal mortality rate due to asphyxia, little or 
no cognizance is ordinarily taken of the fact that infants born alive in such 
eases or even in apparently normal deliveries may be suffering from a dangerous 
anemia due to occult hemorrhage from the placental or umbilical vessels. One 
reason for this ma}’- be that such severe neonatal anemias closely simulate the 
hemolytic anemia of erythroblastosis fetalis, so that these infants are usuallj^ 
treated like erj^hroblastotie infants. Undoubtedly many infants who might 
otherwise have been saved have been lost due to failure to recognize the true 
nature of the condition, considering that severe posthemorrhagic anemia, which 
is often associated with shock, calls for much moTe vigorous transfusion therapy 
than hemolytic anemia. Now that exchange transfusion^’ ^ has come to be used 
almost routinely in cases of erythroblastosis due to Rh sensitization, it is even 
more important to distinguish posthemorrhagic anemia, because the former is 
best treated by simple, massive blood transfusions rather than by exchange 
transfusion. The development . of serologic tests®'® whereby the presence or 
absence of erythroljlastosis can be determined with an accuracy approximating 
100 per cfent has simplified this problem, especially if antenatal Rh tests are 
performed routinely. In cases where the mother is Rh positive, or, if Rh nega- 
tive, has neither anti-Rh agglutinins nor glutinins in her serum, the diagnosis 
of erythroblastosis can be excluded, as a rule,® raising in its place the question 
of a possible posthemorrhagic anemia. 

The purpose of this paper is to present cases of severe anemia of the new- 
born infant due to occult placental hemorrhage, aiid to discuss the differential 
diagnosis and treatment of the condition. 

Reports of Cases 

Case 1. — On Aug. 5, 1947, the author was requested to see the patient, a female neAvborn 
infant, because it was noticed at delivery that the infant looked extremely pale and had very 
low vitality. 

The mother’s obstetric history was as follows: Her first pregnancy, in 1942, had 
terminated with a seven-month stillbirth, the cause of which was not determined. The second 
pregnancy, in 1944, had terminated ■with a full-term natural delivery of an infant weighing 
6 pounds, twelve ounces, who was apparently normal and is alive and well. The patient witli 
whom we are concerned here was the result of her mother’s third pregnancy. Tliis baby was 
delivered by cesarean section because of a central placenta previa, and the obstetrician noticed 

‘This does not hake into account the possibility of A-E sensitization, or other rare 
.sensitizations. 
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ho belongs eitlicr to genotype or to genotype JOr', of which the former is by far the 

more common and therefore the more probable. It will bo noted that the living child, who 
recovered from erythroblastosis, belongs to type Rh,rh, in conformity with expectations. In 
view of those results there was luirdly any doubt that the fetus the mother was carrying would 
also bo Eh positive. 

Tabu: 111 


BBOOD OP 

onoui’ AN1> 
SURGHOl'P 

M-X TYPK 

ini-nii TvrK 

PIIKN'OTYI’K j GENOTYPE 

Father 

A: 

MN 

■■V nfniMiHi 


Mother 

A: 

MN 

B H^B 


First child 

A, 

MX 




Tests for Eh antibodies on the maternal serum at tlie time of this first antenatal exam- 
ination gave the following results; 

Agglutination method = negative 
Albumin-plasma conglutination metliod = negative 

Thus, whatever sensitization the mother had possessed at the time of her second pregnancy 
had subsided in the interval of more titan three years until the jiresent pregnancy began. 

The Eh antibody titrations were repeated on Dec. 20, lO-tO, Feb. 15, 1947, and on March 
15, 1947, and at all these examinations no Eh antibodies were demonstrable in the maternal 
serum. The mother was being countcrimmunized with typhoid and pertussis vaccines, and 
these results we ascribed to the successful use of the vaccines and were lulled into a false 
sense of security as subsequent events soon revealed. 

IVlien the patient was born on March 31, 1947 at 1 a.m., she proved to be extremely 
pale and feeble; she gave only one good cry and then breathed poorly. Jluch mucus was 
aspirated from her tliroat, and an immediate blood count showed a hemoglobin concentration 
of only 7.4 Gm. per 100 c.c. (58 per cent), with 3.09 million red blood cells per cu. mm,; 
white blood cells, 40,500; polys, 15; bands, 3; small lynqdis, 5S; large lymphs, 20; monos, 1; 
cos, 1; baso, 1; myelocytes, 1; and there were 25 crytliroblasts and 17 normoblasts per 100 
white cells on the blood smear. A blood transfusion was obviously urgently indicated, and 
this was started at 5 a.m., by which time the infant ’s condition was critical. After a total 
of 90 c.c. of group A, type rh blood were transfused, the infant died and could not be revived. 
In cutting down at the ankle to expose the vein for the transfusion, it was noticed that the 
tissues were bloodless, and the vein was found to be empty and fragile, so that only with the 
gentlest handling was it possible to cannulate it and start the transfusion. Physical exam- 
ination revealed the spleen to be hard and markedly enlarged, and tests performed later on 
revealed the baby’s blood type to be group O, type M, type Eh,rh, while the icterus index 
of the cord serum was only 10 units. Another blood specimen was drami from the mother 
at the time of delivery and this showed the presence of anti-Eho agglutinins of 16 units titer. 
Still another specimen obtained from the mother about two weeks after the delivery showed 
the presence of ant.i-Eh„ agglutinins of a titer of 128 units. 

At postmortem examination, the characteristic findings of erythroblastosis were noted. 
There was marked hepato-splenomegaly with microscopic evidence of extensive erythropoiesis 
and some myelopoiesis. In addition, the liver cells were filled with hemosiderin pigment. 
Other incidental findings noted were aspiration of amniotic contents, and a small hematoma 
of the arch of the aorta. 

Tills case is tinusual because antenatal tests repeated at inten^als up to two 
weeks before deliveiy failed to reveal the presence of any Rh antiliodies, yet the 
infant proved to be erythroblastotic. The explanation for the presence of erjdh- 
roblastosis in the infant was provided by another antibody test on the maternal 
serum at delivery which then revealed the presence of Rh antibodies. The moral 
of this ease is that in the’ face of an obstetric history of er5U;hroblastosis in a 
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The infant cried spontaneously, and respirations were good at first, but it was noticed that 
she was very pale. There were no evident anatomical anomalies, no edema; and meconium 
and urine passed by the infant appeared normal. An immediate blood count showed; hemo- 
globin concentration, 6.5 Gm. per 100 c.c. (45 per cent) ; red blood cells, 2.21 million ; white 
blood cells, 57,000; polys, 27 ; ' juveniles, 4; myelocytes, 3; Ijunphs, 55; eos, 2; monos, 4; 
unidentified cells, 3 ; with 59 nucleated red cells per 100 white cells on the smear. 

WRiile the diagnosis of erythroblastosis fetalis seemed to be excluded by the facts that 
the infant was the first born and her mother Eh-positive, this patient was seen before the 
infant of Case 1, and the true nature of the condition was not fully appreciated. The infant 
was given continuous oxygen therapy and vitamin K. At 4:30 A.sr. the infant ceased breatli- 
ing, but the heart action continued. Because of the infant’s desperate condition, 100 c.c. of 
blood were drav,-n from the mother, mixed with 20 e.e. of Witebsky’s A and B group sub- 
stances, and transfused to the infant. Following this, the infant rallied, she cried weakly, 
and spontaneous breathing was resumed. This improvement was only evanescent, however, 
and at 5:30 A.Jr., the infant expired. 

In retrospect, it seems evident that despite the apparently normal delivery, 
this infant was suffering from posthemorrhagic shock caused by occult placental 
bleeding. Had this patient been seen after Case 1, the true nature of the con- 
dition might have been recognized, and the infant might have been saved by 
more energetic transfusion therapy. As already mentioned, the only clues to 
the true nature of tke condition available to us were the facts that the infant 
was first-born, and her mother was Eh-positive. Eesults of more complete blood 
tests performed later on are shown in Table II. Direct matching, by the ag- 
glutination and conglutination methods, of the maternal serum against the blood 
cells of the infant and her father showed no clumping, confirming the impres- 
sion that the mother was not isosensitized. Moreover, the icterus index of the 
cord serum was only four units, which further excluded the presence of any 
hemolytic process. 

Table II 


BLOOD OF 1 

GROUP 

1 M-N TYPE 

1 RH-HR TYPE 

Father 

0 

klN 

EhiEhn 

Mother 

0 

MN' 

Rh,Rhi 

Patient 

0 

MN 

Eh,rh 


At postmortem examination, the findings noted by the pathologist were 
anemia, hepatosplenomegaly, extramedullary hematopoiesis in the liver, adrenal 
glands and spleen, atelectasis of the lungs, and focal congestion of the viscerae. 
The only diagnosis ventured by the pathologist was “a newborn with anemia.” 

Case 3. — This is an unusual case of erythroblastosis which is included for purposes of 
comparison with Cases 1 and 2, because of certain of its features which are relevant to the 
problem under discussion. . - ‘ 

The patient was a female infant, born on March 31, 1947 at 1 a.m., the result uf her 
mother’s third pregnancy. The patient’s mother gave the following obstetric history. Her 
first pregnancy terminated with an incomplete abortion which was treated by curettage on 
March 24, 1942. The second pregnancy jielded a full-term female child, who was born on 
February 18, 1943. This infant developed a hemolytic anemia and was treated by numerous 
transfusions of Eh-negative blood, and finally recovered completely at the age of six iveeks. 
This cliild is alive and well, without any sequelae of erythroblastosis. The patient’s mother 
was first seen during her third pregnancy on Sept. 15, 1946, when she gave her last mensrrual 
period as June 18, 1946, with an E.D.C. of March 25, 1947. At this first antenatal examina- 
tion, grouping and Eh-Hr tests gave the results seen in Table III. 

As expected, these results showed the mother to be Eh negative and the father to be Eh 
positive. Moreover, the father was Hr negative (indicated by the designation Eh.Rh,), so that 
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reported three interesting cases of vasa previa : one wtli stillborn baby, one with 
an asphyxiated baby that recovered, and one with a baby that died in a few 
days of anemia. Tims, where the babies are born alive, in occasional cases the 
babies will have a severe posthemorrhagic anemia, and such babies should be 
treated by massive transfusion without delay if they are to suiwive. 

Summary 

1. Attention is. called to a previously unrecognized entity, namely, severe 
anemia of the newborn caused l)y unapparent hemorrhage from the fetal surface 
of the placenta. 

2. Two cases are described of newborn infants exhibiting this picture of 
severe posthemorrhagic anemia, one of whom recovered following treatment by 
blood transfusion, while tlie other died despite transfusion. In both these cases 
the mothers were Rh ])osilive as revealed by routine antenatal blood tests, and 
isosensitization was ruled out as i)laying any role by detailed serological tests 
and the absence of any icterus of 1 he cord serum. 

3. In a third fatal case of severe anemia in the ncwboi-n baby of a sensitized 
Rh-negative woman, the anemia was apparently due primarily to hemorrhage 
rather than hemolysis. The significance of this finding in relation to the treat- 
ment of such cases is that if exchange transfusions are given to such erjdhro- 
blastotic babies, a margin of 150 c.c. instead of onl.y 50 c.c. .should be maintained 
between the amount of blood injected and the amount of blood withdrawn, in 
order to correct the reduction in blood volume as well as the anemia. 
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pre^^olls child, one must not be lulled into a false sense of security by failure 
to demonstrate Eb antibodies in the maternal serum. In all sueli cases, the 
transfusionist should stand b.y at the deliveiy prepared to transfuse the infant 
if necessary. Apparently something must have happened in the interval of two 
weeks between the last antenatal examination and the delivery which caused the 
sudden rise of maternal Eh antibody titer and the appearance of the severe 
anemia in the infant. Had labor been induced two weeks before term, the out- 
come in this case might have been entirely different. Incidentally, this ease also 
shows the relative ineffectiveness of eounterimmunization with typhoid and per- 
tussis vaccines in a seemingly ideal case for the application of this treatment. 
While there is ample experimental data to support the principle of competition 
of antigens, it does not seem likely to lead to an effective prophylactic treatment 
against ertyhroblastosis. 

The simplest way to account for the findings in this ease would be to pos- 
tulate some defect on the fetal side of the placenta, appearing during the two- 
week interval betAveen the last antenatal Eh antibody titration and the deliveiy 
of the patient. The leakage of the fetal blood into the maternal circulation 
Avould account for the sudden reappearance of Eli antibodies in the maternal 
serum. Moreover, a sIoav ooze of fetal blood from such a placental defect could 
also account for the extreme anemia and shoeklike condition of the infant at 
birth. The main objection to this concept is the difficulty of demonstrating such 
postulated placental defects in pathologic specimens. However, the reason for 
this may be that such defects need not be large, and as a rule would probably 
be demonstralile only in vivo, as ive succeeded in doing another case recently 
seen by us. In this other ease, the baby ivas delivered by cesarean section, and 
at the operation a herniation was found of the anterior uterine Avail (due to a 
previous cesarean section), consisting of a sac about the size of a Avalnut, and 
lined only bj’- pei'itoneum and filled AAnth blood, Avhich ruptured upon palpation. 

The importance of this interpretation is that Avhen erythroblastotie babies 
are born AAdth extreme anemia and shock one must consider the possibility that 
the anemia may be due not merely to hemolysis Imt also to actual blood loss 
through a placental defect. The correctness of this concept as applied to the 
case reported here seems indicated by the normal icterus index of the cord serum. 
Under this concept, such infants are best treated i)y simple but masswe trans- 
fusions of Eh-negative blood, as in a case previously reported by the AAunter." 
If exchange transfusion therapy is applied in such cases, a margin of about 150 
c.c. (instead of 50 e.c.) should be maintained betAveen the volume of blood 
injected and the volume of blood AA'ithdraAAm, in order to correct the reduction 
of blood Amlume prod\iced by the inapparent placental bleeding. 

Comment 

Eelated to the problem under discussion is the clinical entity ImoAvn as vasa 
previa, a condition usually associated AA’ith a A-elamentous insertion of the cord. 
A good revicAV of this subject has recently been published by Kucker and Ture- 
man,® aa’Iio also add three ncAv cases of their oAvn. This complication of preg- 
nancy is not important from the maternal standpoint, but carries Avith it a high 
infant mortality rate. Tlius, in a series of 52 cases culled from the literature, 
as many as 58 per cent of the babies died. The babies aa-Iio liA*ed Averc mostly 
delivered through a tear in the membranes betAvecn the blood A'cssels Avithout 
rupturing the blood A'c.ssels. The babies AA’ho died AA’cre mostly stillbom. ])re- 
sumably due to asphyxia from pressure on the exposed blood A-esscls, or ironi 
shock caused by bleeding in utero from the ruptured blood a'CsscIs. Cafiaroito 
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iliis time, bleeding had ceased, no further stilheslrol was given, hut th.vroid ex- 
tract was administered as indicated liy the basal metabolism rate determination. 
These patients were seen routinely forty-eight hours later, when more stilheslrol 
was given it indicated. 

This investigation comjirises well over 200 cases which were controlled satis-, 
factorily by the use of stilheslrol as noted, fn sixty cases for Avhich adequate 
follow-up was available, there woi*o definite trends wliich we believe are of suffi- 
cient importance to consider in detail. Of these, 74.2 per cent required only one 
injection of stilbestrol to control the bleeding; 9.7 per cent, two injections, and 
13 per cent required three. The remaining 3.1 per cent required four oi- more 
injections with supplejuental oral administration in 15 mg. doses at bedtime. 


Tabi,k I. Stit,bk.sti:oi. Dosaoks 


BOSE 

(MO.) 

1 

NO. OE PATIEXT.S 

BY AOKS 


1 TOTAL 

1 TATIEXTS 

i 10-20 

! 20-50 1 

50-40 

1 40-50 

25 

S 

40 

11 

1 

(iO 

50 


4 

<■» 


fi 

75 


5 

3 


s 

100 


1 



1 

125 



O 


o 

u 

.1 t)U 

200 

2 

1 
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'When the time clement was studied, it was noted that 42 ])cr cent stopped 
bleeding in less than twelve hours and 28 ])er cent in less than twenty-four hours. 
Thus in 70 per cent of these women, the bleeding was completely controlled or 
diminished to a negligible quantum. While bleeding in the remaining 30 per 
cent was not completely controlled in twenty-four hours, it was markedly re- 
duced in amount. 

Despite the large or repeated dosage, no toxic otfcets were observed of suffi- 
cient intensity to cause the drug to be discontinued. Furthermore, no ease of 
estrogen-withdrawal bleeding was encountered in this investigation. We Iniow 
of no other nonoperative method which gives as favorable results, despite the 
fact that the approach may seoju more rationally scientific. 

(iln 37 of the 60 cases under consideration, the basal metabolic rate determi- 
nations indicated decreased thyroid function (in 27, or 70 per cent) ranging 
from minus 1 to minus 30 per cent. Ten were on the positive side with a similar 
range (plus 1 to plus 30 per cent). Twenty-three are not accounted for because 
of various types of patient failures which would have nullified the significance 
of the determinations. 


Table II. Basal Metabolic Kate 


! 

AGE GROUP 

1 MINUS 1 

PLUS 

1 NO. 

1 PER CENT i 

1 NO. 

1 PER CENT 

1-10 

13 

35.1 

6 

1G.2 

10-20 

13 

35.1 

3 

8.1 

20-30 



1 

2.7 

30-40 



1 

2.7 

Total 

26 

70.2 

11 

29.7 


Classification of the types of bleeding indicated that 41.2 per cent was 
menorrhagic; 30.2 per cent, menometrorrhagic, and 28.6 per cent, metrostaxic. 

Evaluation of- 53 endometrial biopsy studies revealed that the bleeding was 
associated udth a proliferative endometrium in 37 (70.2 per cent). Twelve 













THE USE OF STILBESTROL IN ABNORMAL GYNECOLOGIC BLEEDING 

(NONMALIGNANT) 

Julian W. Ross, M.D,, and Coleridge M. Gill, M.D.,- Washington, D. C. 

(From the Department of Obstetrics and Gynecology, Howard University School of 
jUediciiie and Freedmen’s Hospital) 

T he various drug remedies emxiloyed, heretofore in the treatment of benign 
gynecologic lilceding have been largely disaiipointing, due, perhaps, to im- 
proper selection aud use of some, and the prohibitive cost of otlicrs. In searcli 
of such a remedy, therefore, as ivould jdeld uniformlj’- satisfactory results and 
have at the same time an economic appeal, we were impressed favorably with 
the published results of Karnalcj"^ from the use of stilbestrol in oil and under- 
took the following study. 

Cognizant, however, of the criticisms and many questions concerning the 
pharmacodynamics, for which we had not the answer, and mindful of the pos- 
sible recriminations aroused by use of this paradoxically acting and potentially 
carcinogenic drug, we continued its use with satisfaction, as the bleeding was 
being controlled witii unfailing suddenness where otlier drugs liad failed. The 
progression of anemia was arrested and the woman, relieved of anxiety, returned 
to her liome with tlie feeling that sometliing had been done for her. 


Explanation of the mechanism of stilbestrol, according to Karnaky, is as 
follows: ''At a certain estrogenic hormonal blood level which varies in each 
individual and locality, a constriction of the spiral arteries of the endometrium 
occurs. This leads to anemia, dehydration, anoxemia, necrosis, dilatation of Ihc 
spiral arteries and subsequently to bleeding or menstruation. A woman bleeds 
or menstruates only when the estrogenic hormones reach a certain blood level, 
above and below which the woman is amenoi-rheic regardless of the condition, 
size, position, shape, or contents of tlie uterus.”* 

The iiuiqiose of this paper is to report our experience and findings in con- 
trolling uterine bleeding with stilbestroP in our hospital and out-patient serviee.s 
and to point out certain worth-while observations. 

Clinical material for this study was obtained through the cooperation of 
our indoor and outdoor staffs, many of whom allowed the records of their private 
Xiatients to be used in order to increase the scope and evaluation of the, report. 
These patients were unselected and pre.sentcd themselves invariably because of 
exee.ssive uterine bleeding. 


Following a gynecologic history and vaginal examination, biopsy of the 
endometrium was taken, followed by an inxeetion of stilbestrol (2o mg. i>er c.e. 
in oil) into the anterior lip of the uterine cervix. Tlie patient lyas then allov.-cfi 
to go home and, on the next morning, the following detenninations were inadc: 
ba.sal metabolic rate, bleeding time, coagulation time, and hemoglohiii. Ii. at 
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KOSS AND GJIJ. 

Cered ‘with unless there is some extensive organic pelvic, pathology reciuiring sur- 
gical treatment. One such patient (No, 2) vlio Avas difficult to manage had a 
history of functional type of bleeding over a period of nineteen years. At 
operation, extensive unilateral ej'stic disease of the ovary Avas found, dc.s])ite the 
fact that at o])cration nine years previously Ihe ovaiy Avas reported to be normal. 

Our observations and experienee, based on the re.sults of this study during 
the past three years, Avarrant the conclusion that the use of stilbesi.rol as de- 
scribed herein is a safe, economic, practicable, and effectiA'c therapeutic agent 
for abnormal gynecologic bleeding (nonmalignant), not. onl}" as a tcmporaiy 
expedient, but as a long-range, satisfactory remedy in a significant number of 
the cases. 

Summary 

n. In more than 200 cases, excessive g 3 ’nccologic bleeding (nonmalignant) 
Avas controlled satisfactorily’' in 99 per cent by the injection of stilbestrol in 
oil (25 mg. per c.e, dosage) into the anterior lip of the cervix uteri. 

2. A critical analysis of 60 cases revealed that 58.3 per cent ranged from 
20 to 30 jmars of age; 70 per cent had decreased thj'roid function; 70 per cent 
had peMc disorders; 71.4 per cent Avere menorrhagie and mcnometrorrhagie; 
70.2 per cent bled from a proliferatiAm endometrium and infertility Avas sig- 
nificantly^ higher, 

3. Large or repea1;cd dosage of stilbestrol did not cause toxic sjonptoras 
of sufficient intensity to Avari-ant its discontinuance or modification. 

4. The pelvic disorders did not contraindicate such use of stilbestrol. 
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Table III. Types op Bleeding 


AGE GROUPS i 

10-20 

1 20-30 

1 30-40 

! 40-50 

1 TOTAI/ 

1 PER CENT 

Menorrhagia 

2 

19 

6 


26 

41.2 

Metrostaxis 

1 

14 

3 


18 

28.6 

Menometrorrhagia 

3 

8 

6 

2 

19 

30.2 


specimens (22.6 per cent) revealed the endometrium to be in a poorly dififeren- 
tiative pliase. Tliis was true when a correction was applied for twelve reports 
revealing three submucous leiom 3 mmas, four retained secudines, and five speci- 
mens marked unsatisfactory for stud 3 ^ It is interesting that the bleeding was 
controlled equall^^ as well in these latter eases as in tlie others. These results 
became more significant when the age groups, were broken doum showing that 
35 (58.3 per cent) ranged from 20 to 30; 15 (25 per cent) 30 to 40; 8 (13.3 per 
cent) 10 to 20 ; 2 (3.3 per cent) over 40. 


Table IV. Endometrial Biopsy 



. AGE GROUP 




10-20 1 20-30 1 30-40 1 40-50 

TOTAL 

PER CENT 


Proliferath'e phase 

6 

21 

10 


37 


Differentiative phase 


10 

2 


12 • 

22.6 

Hyperplasia 

1 


1 


2 

3.6 

Endometritis 


1 

1 


2 

3.6 

Submucous fibroid 


1 

1 

1 

3 


Eetained secundines 


4 



4 


Specimen unsatisfactory 


1 

3 

1 

5 



Table V. Age Distribution 


AGE 

NO. 

PER CENT 

10-20 

s 

13.3 

20-30 

35 

58.3 

30-40 

15 

25.0 

40-50 

- 2 

3.3 


Altliough the majority of these Avomen Avere in the childl^earing lAeriod, 
these bleeding disorders predicated relative barrenness, since 67 pregnancies, a 
small number for the number of Avomen in this age group, resulted in but 62 
childbirths. This is particularty noteAvorthy since only ten AAmmen (16.6 per 
cent) Avere in the age groups Avhere iiregnancj'- is undesirable (10-20 j^ears and 
over 40). 

Vaginal examinations revealed that 70 per cent had some type of pelvic 
disorder evidenced bj’' infection, adnexal masses or tenderness, bleeding fibroids, 
malpositions of the uterus and its adnexae. Apparently, neither Avas the effec- 
tiveness of the treatment reduced by these disorders nor the amount and fre- 
quency of administration of the drug altered thereby. 

All of the cases had various phases of anemia but no_ abnormalities Avere 
noted in the bleeding or clotting time of a single case nor eAddence of avitamino- 
sis. Hence, no vitamin or liver deficiencj’" studies Avere made. _ 

In AueAV of the fact that in 70.7 per cent the endometrium Avas in the pro- 
liferative phase, that 70.4 per cent of the bleeding occurred at the normal men- 
strual period, that the majority of these Avomen had eAddence of hypotlijn-oid 
function, the stud^^ indicated that, probabty,_ abnormal oAmrian functioning Avas 

responsible directly* or indireetty for the bleedings. _ 

Furtliermore, studies on tlie folloAV-up patients are in agreement avi i 
results of others, in that the return of the normal menstnial cycle is not inter- 
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ago, when remarkable results were pul>lished in an official medical journal and 
later exploited in the sensational daily pi’ess. Many critical readers believed this 
report to be unduly roseate and cei’tain claims seemed incongruous with vital 
statistics. 

In response, therefore, to the informal suggestions of a few associates on 
the National Committee of jM'aternal Health, youi’ reporter agreed, in 1939, to 
investigate the biological and psychological I'csults which might be obtained by 
semi-adoption providing the following ideals could be realized : 

1. The husband and wife were to be interviewed and the infertility and 
cooperation of the husband confirmed. Furthermore, signatures granting 
permission for the procedure were to be obtained after the uncertainties 
and limitations of the method were fully cxjfiained. 

2. Only donors with a normal degree of fertility and with a cultural and 
eugenic background equal oj* superior to that of the patients were to be 
used. Broad racial and religious prejudices were to be satisfied, and, 
more recently, the TJh factor, when known, was given consideration. 

3. Speeimens were to be prepared at the office or delivered promptly from 
a short distance, thus aiming to avoid any unknown changes that might 
result from aging or artificial prc.servalion of the semen, 

4. Adequate examinations giving reasonable assurance of the wife’s fertility 
Avere to be made and insemination deferred pending the correction of 
poor health, hypothyroidism, habitual menstrual irregularities, or other 
inhibitory factors. 

5. Patients were to be accorded complete privacy and were to cooperate 
Avith plans to assure no possible meeting or identification betAveen donor 
and patient. This Avas accomplished by having patients contact the office 
from a near-by telephone for instructions ten minutes before their ap- 
pointment. 

6. Patients Avith little hope of succe.ssful i.ssuc or those planning to .supply 
their oA\m donor Averc to be promptly discouraged. 

The results seem to have justified this onerous but precautionary program. 

Biologic Results 

In a period of approximately seveii years, S3 couples, in Avhom the Avife 
AAms appraised as potentially fertile, applied for artificial insemination on 89 
occasions, Avith successful results in 66 cases. Pregnancy folloAved the fir^t in- 
semination in 21 instances. In order to avoid the basic criticism directed tOAvard 
some previous statistics and to provide a complete clinical picture, it shoAild he 
stated that seven pregnancies terminated as miscarriages and there Avas one mole 
and one ectopic gestation. In the opinion of the Avriter, these complications Avere 
not' at variance Avith normal expectations. A ncAV donor had been used in the 
case of placental degeneration and, beeatise of a personal bias rather than any 
scientific conviction, this specimen A\ms not employed again. It is possible the 
ectopic might have been avoided had the physician’s adAuce prevailed. This 
talented and determined Avife gave a previous liistory of many unsuccessful trials 
of artificial insemination. The adolescent and mature records Avere not explana- 
tory but the uterus Avas sensitive and in advanced retroversion. Reposition and 
pessary support Avere ultimately accomplished and a favorable uterine secretion 
was demonstrated concomitant 'AAdth the estimated period of high follicular ac- 
tivity Immediate success and an uneventful delivery folloAved the first insemi- 
nation This enthusiastic patient returned a f cav months later Avith a postpartum 



RESULTS OP ARTIFICIAL INSEMINATION V7ITH AN EXTRAMARITAL 

SPECIMEN (SEMI-ADOPTION) 

Report on 89 Cases 

William H. Cary, U . B ., New York, N. Y. 

D uring a period of seven years, 83 couples, in whom the wife was appi-aised 
as potentially fertile, have applied for semi-adoption on 89 occasions with 
66, or 74 per cent, successful results. Fertilization at the first insemination 
occurred in 21 cases. The immediate psychological reactions were generally 
gratifying but the ultimate or teleologie results belong to the future. 

An itemized list of the successful eases is submitted, showing the menstrual 
pattern in each case, the day of fruitful insemination, and, in most cases, an 
accurate record of the cariying time. Certain unique eases are briefly abstracted. 

The eugenic, ethical, and biologic ideals which the writer believes essential 
to this work are presented. No dogmatism is intended, as it is assumed eacli 
individual will be governed by his own philosophy. Irresponsible practieos may 
eventually and properly lead to legal restrictions. 

The various observations which may guide the attendant in selecting the 
most favorable day for insemination are discussed in some detail. In computing 
the day of cycle the writer counts the day after onset of menstrualion ns one 
elapsed day. 

No immediate or deferred pelvic reaction is knovm to have occnri-cd in this 
series. This is attributed to great care in avoiding invasion of the internal os 
by instrument or seminal specimen. 


Because the public has embraced a more intelligent and reali.stic philosophy 
concerning sex and eugenics and because greater, and possibly unwarranted, re- 
strictions are imposed upon those secldng desirable offspring for regular adop- 
tion, an increasing number of childless couples arc consulting physicians I’cgard- 
ing the feasibility of fertilizing the wife with an extramarital semen, a pineedurc 
which the writer has designated as semi-adoption. 

The method has no justification, of cour.se, except in those marriagc.s in 
which the infertility of the husband is incurable and the innate and comjjclling 
urge of the vafe to experience reproduction is honored by the mate. Ojiposition 
may be based upon the interpretation of ancient, ecclesiastic dogmas or the idea 
may be opposed in principle by some physicians and tlicii’ patient.s. One readih' 
agrees that such considered opinions should be rcsjiectcd but it would seem that 
couples whose religious, ethical, and social convictions have led to a favoiable 
decision should have access to sympathetic guidance and to responsible can* in 
suitable cases. Artificial fertilization of the female has a relatively long history 
in husbandry and medicine, but interest in the use of an alien, semen .or s.i 
relief of certain barren marriages was again stimulated appio-vim-io.!.- 
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Supplementary Statistics 

An itemized list of 66 successful cases is presented to show the predomi- 
nate menstrual cycle, tlie day on which the fruitful insemination was per- 
formed, and the actual number of days which elapsed until delivery. It was 
believe this last item might bp of ini crest to ob.stetricians. These data were 
accumulated by restricting insemination to a single trial in each cycle. Ex- 
ceptions were made for a few patients who came from very distant points and, 
therefore, elected two or three trials during a single cycle. The "cariwing 
time” is necessarily omitted in such instances and in a veiy few additional 
cases in whieli the date of delivery was not rejiortcd. 

In our early e.xperience, it was noted tliat menstruation of normal patients 
was sometimes delayed for many day.s following the initial insemination, which 
led to false hope and. proportionately severe disa])pointment. One of these 
patients, a keen psychologist, contirmed our impression that this delay was 
caused by mounting anxiety as the time of the next period approached ; and 
she suggested that this tension might be relieved if the original contract pro- 
vided, when necessary, for insemination during three separate cycles and thus 
gave greater assurance of ultimate success. This plan improved the morale of 
patients and possibly contributed to the clTeetivencss of the procedure. 

Day of Successful Insemination 

For two decades prior to the inception of this study and for some years 
before the time of human ovulation was generally established, the writer had 
been studying the cervical secretion in various phases of the menstrual cycle 
to determine the most favoi-able time to conduct the postcoital test. In 1930, 
we published an analysis of 200 postcoital studies and noted that there was an 
ideal time, a few days after the cessation of the period, when the canal of the 
healthy cervix was distended with a clear, glistening, less viscid muens which 
overflowed from the gajnng external os into the vaginal vanlt. This condition, 
which was called the weeping cervix, evidently favored spermatozoal invasion. 
It was not, however, nntil distinguished experimenters had clarified the 
physiology of ovulation and coordinated it with the menstrual cycle that we 
recognized the weeping cei'vix as a manifestation of high follicular activity 
and impending ovulation. By the experience gained in correlating the time of 
this phenomenon with the length of the cycle, it was often possible, after 
reAdewing the menstrual pattern of the prospective patient, to predict the 
most propitious time for insemination with fair accui'acy. In other so-called 
regular patients, there was sufheient variability in the cycle to introduce an 
element of chance. It is significant that typical hypersecretion of the cervix 
was present at the time of insemination in every case in which conception fol- 
lowed the first insemination. 

In reviewing the cases, it appears that the fruitful inseminations were per- 
formed one or two days earlier than the generally accepted time of ovulation. 
The same observation was reported by Rock in a personal communication. In this 
series, for instance, 56 pregnancies could be definitely credited to a single insem- 
ination per cycle and, of these, 17 were recorded on the eleventh and 13 on the 
twelfth day of tlie c.ycle. These two days, therefore, account for nearly one-half 
of the total conceptions and for approxunately 70 per cent of the pregnancies oc- 
curring in women who menstruated every 27 to 29 days. Pour fertilizations were 
secured on each of days 13 and 15 of the cycle and five on the fourteenth day, the 
latter days being selected for patients who flowed eveiy 30 to 32 days. One pa- 
rent udth a cycle of 34 days responded on the sixteenth day. Insemination 
proved effective on the tenth day on 10 occasions and included many patients with 
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retroversion and some signs of incomplete involution. The displacement was 
readily supported and she refused to defer insemination pending more complete 
involution. Tlie first trial was again successful but terminated in a salpingo- 
oophorectomy for tubal pregnancy. AYithout critical comment and ignoring a 
doubtful prognosis, she requested insemination the following year and was suc- 
cessfully delivered. 

Psychological Results 

The psychological results must be estimated by the reaction of couples with 
varying temperaments and artieulative abilities.* ’The ultimate or teleologic 
results belong to the future and are as unpredictable as human destiny. The 
pntemporary reactions of these patients seem to have been universally gratify- 
ing and, ni several instances, the husband made a special effort to, register li'is 
appreciation. Temiioraiy anxiety was exhibited by one wife delivered more 
than two weeks after the estimated date of confinement. She and her husband 
had practiced contraception simultaneously for years (condom and vaginal dia- 
phragm) to avoid reproduction, Ijecause a serious physical deformity had oc- 
curred in eyeiy traceable generation of the husband’s family. She feared that 
the late delivery might indicate failure of contraception rather than successful 
insemination. 

Failures and Deferred Successes 

Each couple was informed at the outset that obscure and variable factors 
were involved and they must anticipate the possil)ility of failure. Experience 
has seemed to demonstrate that a less favorable prognosis should be entertained 
when three or four inseminations, conducted under favorable indications, have 
failed. Under the latter circumstances, a few patients applied for full adoption, 
while many others accepted failure stoically and apparently found satisfaction 
in having made every practicable effort. Only four couples elected to plan for 
more than eight trials, and three ultimately terminated suecessfullj^ on the ninth, 
twelfth, and twenty -first inseminations, respectively. 

The first of this triad was a small, asthenic, and cultured girl with low blood pres- 
sure, a metabolism of minus twelve, and a cervical stenosis which evidently followed an 
earlier cauterization for erosion and discharge. After six trials, the attending gynecolo- 
gist, in another city, cooperated by performing a premenstrual dilation and light curettage. 

A mature, secretory endometrium was reported. Thyroid therapy was resumed and, after 
several weeks, two inseminations in one cycle proved efficient. After an early threat of 
miscarriage she was successfully delivered. The second patient was a thin, tense, but 
apparently healthy girl who menstruated every 24, 25, or, less frequently, everj'- 26 daj"s 
and presented no anatomic or metabolic disturbances. In our general, clinical study of 
female sterility, we have found that patients of this type belong to a low-fertility group; 
and, from an extensive expei'ience in the study of vaginal smears, Papanicolaou asserts 
that women with habitual cycles of every 24 days or less rarep' ovulate normally. The 
third patient was meticulously investigated in office, laboratory, and finally, at her re- 
quest, under anesthesia at the hospital without revealing anj^ inhibitory factor. The 
endometrium reflected full follicular evolution but smears were less decisive. In each of 
these cases, success was finally attained on a day of the cycle and with a specimen that 
had been repeatedly used without result. 

At least nine failures resulted when patients insisted upon the -undertaking 
although disadvantageous factors were present and a less favorable prognosis 
was given. Experience suggests that minor disorders of the pelws and lesser 
seminal defects which would not prevent cpneeption indefinitely under marital 
conditions assume major significance in artificial impregnation. 
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cycles of 26 1o 28 clays. One patient with a cycle of 24 to 26 days responded on 
the ninth and one on the eii^hlh day; and Iwo patients with habitual cycles of 
24 days terminated as failures. 

Temperature Graphs and. Endometrial Biopsies 

In 15)40, following a visit to Zuch’s clinic, the writer experimented with 
Lemperatui'c gra])hs as a sup])lenientary measure for revealing the favorable 
time for artificial insemination. The ])rocedurc was found impracticable and 
was abandoned, exee])t in occasional obscure c.a.ses, for tbe following reasons: 

a. Some patients submitted carelessly arranged li.sts of dates and tem- 
peratures which they exjiected the office to chart and interpret. 

b. M'anj' graphs were eciuivocal in tyjm or vital notations were modified 
or omitted because of minor illness, travel, or other eomjjlications. 

c. Typical graphs A’aricd from cycle to cycle in the siime })atient and the 
triangular apimintment at the office was necessarily made some days 
before the contemporary graph could be known. 

Three patients conceived while exj)erimental gra])hs were being compiled 
and, although the material is meager, it was noted that insemination coincided 
with the day of lowest temperature in two, and was done the following morn- 
ing in one patient whose previous graphs were atypical. Several articles rela- 
tive to basal temperatures have been published since 1945, notably that of 
Tompkins. A correlated study of basal temperatures and endometrial biop.sies 
by Buxton will appear later. 

An endometrial biopsy has not been regarded as an essential step in quali- 
fying the wife for a trial of semi-adoption. The writer has long held that evi- 
dence of follicular evolution in the ovaiy gives no assurance that the ovum is ' 
intrinsically fecund or that normal implantation of the ovum will ))e effected. 
This clinical opinion was l}ased upon many years’ exi)erience, during which cor- 
related diagnostic studies of both partners were conducted routinel,y by the 
writer. The clinical data su])porting this inference will not be detailed again 
because direct confirmation has Imen submitted recently by the unique and 
instructive investigations of Ilcrtig, who assembled, over a period of years, 
twenty-four uteri in which implantation of the ovum had just occurred. By 
means of sections through owun and endometrium he demonstrated ten instances 
in which an abnormal ovum was associated with a normal secretory endometrium. 
In four cases, the attachment was so precarious that sloughing and degeneration 
could be anticipated before menstruation was due. Furthermore, in studying 
the far more numerous cases of conventional sterility, the writer has found that 
premenstrual biopsies and eurettings from normally menstruating women have 
been reported, vnth rare exception, as normally secretory in type. Highly ir- 
regular or scanty periods are rarely encountered in the relatively small group 
• of patients seeking semi-adoption because a poor prognosis is anticipated by them. 
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TiVBLE I. Itemized List of Pregnancies 


NO. 

AGE 

TYPE OF 

CYCLE 

DAY OF 
INJECTION 

1 

25 

33-35 

16 

2 

25 

26 

11 

3 

34 

25-29 

9-11-12 

4 

,34 - 

27-29 

12 

5 

34 

28-30 

15 

6 

25 

27-32 

14 

7 

23 

27-28 

12 

8 

36 

28-30 

12 

9 

23 

28 

2d week 

10 

31 

28 

11-12 

11 

30 

30 

12 

12 

26 

31-34 

10-17 

13 

27 

28 

13 

14 

20 

28-33 

11 

15 

23 

33-35 

15 

16 

30 

28-30 

12 

17 

37 

, 28 

11 

18 

30 

26-27 

11 

19 

32 

23-26 

10 

20 

27 

26-29 

11 

21 

36 

27-36 

14 miscarriage 

22 

28 

28 

15 miscarriage 

23 

27 

27-30 

12 miscarriage 

24 

30 

29 

12 

25 

34 

28 

10 

26 

30 

27-30 

11 

27 

38 

' 28 

11 miscarriage 

28 

27 

25-27 

10-12 

29 

29 

28 

12 

30 

. 24 

27-30 

11 

31 

28 

26-27 

10 

32 

34 

28 

11 

33 

30 

24-26 

9 

34 

21 

30 

14 

35 

34 

24-26 

8 

36 

27 

30-31 

13-15 

37 

34 

27-29 

11 

38 

36 

26-27 

13 

39 

22 

32-34 

12 

40 

28 

26 

11 

41 

37 

20-29 

13 miscarriage 

42 

24 

33 

12 miscarriage 

43 

34 

26-28 

11 

44 

33 

25-27 

10 

45 

26 

30 

13 

46 

25 

28-29 

11 

47 

, 33 

30-32 

12 

48 

38 

24-27 

11 

49 

28 

26-27 

11 

50 . 

24 

26-30 

10-13 miscarriage 

51 

24 

30-42 

16-19 

52 

34 

24-28 

10 

53 

25 

30 

14 

54 

40 

28-30 

12 

55 

28 

28-33 

11-13 

56 

26 

33-35 

15 

57 

35 

24-27 

10 

58 

28 

25-31 

11 

59 

31 

28-30 

11 

60 

37 

25-29 

10 

61 

30 

30-31 

14 mole 

62 

29 

26-27 

10 

63 

31 

26-27 

10 ectopic 

64 

28 

30-31 

13-15 

65 

24 

33 

12 

66 

32 

26-27 

10 


DAYS IN 
UTERO 


278 


269 

261 

271 

282 


278 


263 

277 

262 


259 


279 

272 

266 


274 

269 

273 

273 

224 twins 


261 

255 

281 


282 

295 


274 


268 

282' 


265 

266 

267 
273 

268 


272 


272 

267 
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•1. Severe (hjsvxcnorrhca — piiticnt Imd severe enough iibdomiutil pain to require her to lose 
time from work, lose time from her household duties, or require her to go to bed. 

Nausea and vomiting of pregnancy was likewise placed in four groups; 

.1. No nausea nor vomiting — tliis meant that the patient did not even have morning 
muisea once. 

2. Mild nausea or vomiting — patient had nausea or vomiting which did not persist beyond 
the first three months. 

3. Moderate nausea or vomiting — jmticut had nausea or vomiting for the entire preg- 
nancy, but not severe enough to require treatment or ho.'spitali/.ation. 

4. Severe nausea or vomiting — patient hud nausea or vomiting severe enough to require 
active therapy by in, lection of vitamims or ho.spitalization. 

No cases of toxemia were included in this series: that is, true toxemia with 
elevated Idood pressure, eden\a, and alhuminuria. 

Any classification for gradation of cither of the symjttom complexes is diffi- 
cult and probably inadequate because of the difference’ in pain threshold of 
different patients, but I tried to minimize this by careful questioning, and, 
according to Miller,” a patient, has pain if she thinks she does. 

As will be seen from the tables, using the four stages for each of the two 
symptom complexes, there are sixteen possible combinations. 


TAnu; I 


GRAVIDA 

t 

2 

3 

4 

5 

6 

7 

GUOUP.S 

8 9 10 

11 

12 

13 

14 

15 

16 

TOTAb 

i 

57 

36 

4 

0 

33 

164 

6 

3 

21 

67 

14 

4 

10 

21 

7 

4 

451 

ii 

61 

41 

4 

2 

23 

99 

8 

1 

6 

29 

13 

5 

0 

6 

0 

4 

302 

iii 

20 

18 

1 

0 

9 

38 

6 

0 

2 

11 

8 

1 

1 

3 

1 

2 

121 

iv 

17 

11 

1 

0 

1 

16 

1 

0 

1 

8 

2 

0 

0 

0 

0 

O 

60 

V 

7 

3 

2 

0 

4 

11 

0 

1 

0 

1 

1 

1 

0 

0 

0 

1 

32 

vi 

0 

1 

0 

0 

0 

6' 

1 

0 

0 

4 

0 

1 

1 

0 

0 

0 

19 

vii 

1 

1 

0 

0 

0 

4 

1 

0 

0 

1 

1 

0 

0 

0 

0 

1 

10 

viii 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

2 

ix 

1 

2 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

5 

X 

0 

0 

0 

0 

0 

.4 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

6 

Total 

169 

113 

12 

2 

70 

344 

23 

5 

30 

122 

42 

12 

12 

30 

s 

14 

1008 


Group 

Group 

Group 

Group 

Group 

Group 

Group 

Group 

Group 

Group 

Group 

Group 

Group 

Group 

Group 

Group 


1 No dysmenorrhea and no nausea nor vomiting. 

2 No dysmenorrhea and mild nausea or vomiting. 

3 No dysmenorrhea and moderate nausea or vomiting. 

4 No dysmenorrhea and severe nausea or vomiting. 

" 5 Mild dysmenorrhea and no nausea nor vomiting. 

6 Mild dysmenorrhea and mild nausea or vomiting. 

7 Mild dysmenorrhea and moderate nausea or v’omiting. 

8 Mild dysmenorrhea and severe nausea or vomiting. 

9 Moderate dysmenorrhea and Jio nausea or vomiting. 

10 Moderate dysmenorrhea and mild nausea or vomiting. 

11 Moderate dysmenorrhea and moderate nausea or vomiting, 

12 Moderate dysmenorrhea and severe nausea or vomiting. 

13 Severe dysmenorrhea and no nausea or vomiting. 

14 Severe dysmenorrhea and mild nausea or vomiting. 

15 Severe dysmenorrhea and moderate nausea or vomiting. 

16 Severe dysmenorrhea and severe nausea or vomiting. 


Of the total of 1,008 patients, there were 451 primigravidas (44 per cent) 
and 557 (56 per cent) multigravidas. Of the multigravidas, the largest group 
was the gravidas ii and iii, these comprising 423 cases (76 per cent) of the 
multigravidas or 41 per cent of the total. The cases were broken down into 



SOME PSYCHIC ASPECTS OF DYSMENORRHEA AND NAUSEA 
AND VOMITING OF PREGNANCY 

Marion H. Beetling, M.D,, Greensboro, N. C. 

(From the JVaiis Hospital, Durham, G.J 

T here have been many reasons given for dysmenorrhea, and as many for 
nausea and vomiting of pregnauejL Many forms of therapy have been tried 
for each. Obviouslj^ any disease or symptom complex for which so many forms 
of treatment are advocated leads to one of three eonelnsions : first, there are 
many causes and thus no cure-all ; second, the correct cause has not been found, 
therefore no correct treatment ; or third, tlie basis is psj'^chic. The treatment oi 
the sjonptoms is still a very urgent problem for the doctor and to the patient, 
but of all the methods in use today none have proved entirely successful, even 
though some patients have obtained relief from some of the methods. Was it, 
however, the particular metliod or would anj^ one of the manj’^ of them have 
done the same thing? 

The cause of dysmenorrhea is unknown, but many theories have been ad 
vanced. Among the latter we find cervical stenosis, myometrial insulficicncy, 
.mucosal faults, vascular faults, ovarian causes, thyroid causes, anterior hypoph- 
yseal causes, allergic phenomena, uterine displacements, psychic and nervous 
factors. Many of the characteristics of the symptom have led eminent workers 
to advance a psychogenic basis as the cause. 

The sjTnptom complex of nausea and vomiting of pregnancy, like dysmenor- 
rhea, is of unloiown etiology, although many theories have been advanced, among 
them the neurogenic and the psychogenic. Again, as witli dysmenorrhea, many 
therapies have been tried, ranging all the ivay from sterile hypodermics with a 
dull needle to hypnosis, forced hydration, and proctoclysis with the patient's own 
urine, but no one form of treatment has been uniformly successful. 

Noting all the emphasis placed on the psychic factors in both dysmenorrhea 
and also nausea and vomiting of pregnancy, I wondered if tlie seimrity of these 
two sjmiptom complexes ran a parallel course, which might be suggested liy the 
work of Smith and Smith,’^ since they place the two on a common etiologie basis. 
With this in mind, I interviewed every patient admitted to the obstetric v/ards 
of Watts Hospital during the period Jan. 15, 1946, to May 15, 1947, and ques- 
tioned her as to the severity of her dysmenorrhea and also her nausea and 
vomiting. 

Dysmenorrhea was placed in four groups with the following as the basis 
for the classification : 

1. No dysmenorrhea — patient was not aware of menstruation, except for the flo'\. 

2. Mild dysmenorrhea— patient had abdominal discomfort, but not severe enougli to 
require any analgesic. 

3. Moderate dysmenorrhea— pathent usually took an analgesic, although sometimes it was 
only an aspirin. 


733 



736 


BEETLING 


Am. J. Obst. & Gynec. 
October. 1948 


pai’entlie.ses wit h the total nimil)er of actual ca.ses in each instance, for the total 
number of cases for the other grou])s are closely ])arallcl : 

1. No clysinenoiTliea and no nausea or vomiting — a total of 169 eases, while 
on the basis of chance alone there should be only 82, 

2. ]\rild nausea or vomiting and mild dysimmorrliea — a total of 344 cases, 
while on the basis of chance alone thci’c should be 266. 

3. Moderate dysmenorrhea and moderate nausea or vomiting — a total of 
42 cases, while chance provides for only 17. 

4. Severe dysmenorrhea and severe naiisea or A-omiting — a total of 14 eases, 
Avhere there should have l)ccn only 2 on a chance basis. 

Adding the total number of actual cases, we have 569, Avhile by chance alone 
Ave should have had only 367, a difference of 202 cases. This is 55 per cent more 
than Avould be expected on the Itasis of chance alone. In the primigravidas, this 
difference amounted to 44 per cent, in the gravidas ii and iii to 57 per cent, and 
in the graAddas iv and aliovc to 88 per cent. Thus the gravidas ii and iii came 
nearer to the standard for the group as a AA’holc, Avhile the gravidas iv and above 
shoAA'ed the most mai-ked difference. The latter might possibly be accounted for 
on the basis of a greater number of rejmated insults. 


Tabiav II. Am, Casks 



NONE 

DYSMENORRUEA 
MILD moderate 

SEVERE 

. TOTAI, 

No nausea or vomiting 

1G9 (82) 

70 

(123) 

30 (57) 

12 

(18) 

281 

Mild nausea or vomiting 

113 (178) 

344 

(2CG) 

122 (124) 

30 

(38) 

GOD 

Moderate nausea or vomiting 

12 (25) 

23 

(37) 

42 (17) 

8 

(5) 

85 

Severe nausea or vomiting 

2 (9) 

5 

(14) 

12 (G) 

14 

(2) 

33 

Total 

29G 

442 


20G 

G4 


3008 


Table III. Primigravidas 



NONE 

DA'SMENORRHEA 
MII.D MODERATE 

SEVERE 

total 

No nausea or vomiting 

Mild nausea or vomiting 
Moderate nausea or vomiting 
Severe nausea or vomiting 

57 (2G) 

3G (C2) 

4 (7) 

0 (2) 

33 (55) 

1G4 (131) 

G (14) 

3 (5) 

21 (28) 

67 (67) 

14 (7) 

4 (2) 

10 (11) 
21 (2G) 

7 (3) 

4 (1) 

121 

288 

31 

11 

Total 

97 

206 

106 

42 

451 

Table IV. Graatdas II and III 


NONE 

DYSMENORRHEA 
MILD MODERATE 

SEVERE 

total 

No nausea or vomiting 

Mild nausea or vomiting 
Moderate nausea or vomiting 
Severe nausea or vomiting 

81 (42) 

59 (84) 

5 (14) 

2 (5) 

32 (53) 
137 (106) 
14 (17) 

1 (6) 

8 (21) 
40 (43) 

21 (7) 

6 (3) 

1 (4) 

9 (9) 

1 (1) 

6 (1) 

122 

245 

41 

15 

Total 

147 

184 

75 

17 

423 

Table Y. Gravidas IV and Over 


NONE 

DYSMENORRHEA 
MILD MODERATE 

SEVERE 

total 

No nausea or vomiting 

Mild nausea or vomiting 

Moderate nausea or vomiting 
Severe nausea or vomiting 

31 (14) 

18 (29) 

3 (5) 

0 (2) 

5 (14) 

43 (29) 

3 (5) 

1 (2) 

1 (7) 

15 (14) 

7 (2) 

2 (1) 

1 (1) 

0 (2) 

0 (0.4) ■ 

4 (0.2) 

38 

76 

13 

7 

Total 

52 

52 

25 

5 

134 
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three groups because it w^s felt' that psychologically the primigravidas were 
different from the others. It ^vas also felt that the gravidas ii and iii were dif- 
ferent from those above gravida iii, the distinction being that in most instances 
the gravida i planned on the first baby, the gravidas ii and iii wanted the baby, 
and beyond gravida iii, in most cases, the woman didn’t know what to do about 
keeping from having more ehildren or didn’t do it. 

Those groups containing the largest number of cases were : 


1. Mild dysmenorrhea and mild nausea and vomiting— 344 cases (34.1 per 

cent) 

2. No dysmenorrhea and no nausea nor vomiting — 169 cases (16.7 per cent) 

3. Moderate dysmenorrhea and mild nausea and vomiting — 122 cases (12.1 

per cent) 

4. No dysmenorrhea and mild nausea or vomiting — 113 cases (11.2 per cent) 

5. Mild d.ysmenorrhea and no nausea nor vomiting — 70 eases (6.9 per cent) 

6. Moderate dysmenorrhea and moderate nausea or vomiting — 42 eases (4.1 

per cent) 

The four groups that Avere considered similar were : 

1. No dysmenorrhea and no nausea nor vomiting — 169 cases (16.7 per cent) 

2. Mild dysmenorrhea and mild nausea or vomiting — 344 cases (34.1 per 

cent) 

3. Moderate dysmenorrhea and moderate nausea or vomiting — 42 cases (4.1 

per cent) 

4. Severe dysmenorrhea and severe nausea or vomiting — 14 cases (1.4 per 

cent) 


If one adds the cases contained in the above four groups we will find that, 
of the total of 1008 cases, there were 569, or 56.4 per cent, that had absolutely 
parallel symptoms. If we add to that total the group that had moderate dys- 
menorrhea and mild nausea or vomiting, 112 cases, for in a great many instances 
only an aspirin was used to relieve the pain, we obtain a total of 691 cases, or 
68.5 per cent of the total, Avhich had parallel courses. 

Some of the other groups should be noted. There Avere only tAvo cases of 
severe nausea and vomiting in those who had no dysmenorrhea. It Avill also be 
noted that there Avere only fiAm cases of mild dysmenorrhea Avho had severe 
nausea or vomiting. 

A total of 296 cases had no dysmenorrhea (29.6 per cent). There Avere 442 
cases (43.8 per cent) of mild dysmenorrhea, 206 cases (20.4 per cent) of mod- 
erate dysmenorrhea, and 64 cases (6.3 per cent) of severe dj^smenorrhea. 

There was no nausea nor vomiting in 281 cases (27.8 per cent), mild in 609 
cases (60.4 per cent), moderate in only 85 cases (8.4 per cent) and 33 eases 
(3.2 per cent) had severe nausea or vomiting. Thus there Avere 70.5 per cent 
of all the women in the series who had dysmenorrhea of some degree and 72.1 
per cent Avith nausea or vomiting during pregnancy. 

It might be contended that, since there Avere only 56.4 per cent of the eases 
that had exactly parallel courses, that figure might be obtained on the basis of 
chance alone. The total number of cases in each group are not in parentheses 
Avhile the number that would be expected in that group on the basis_ of chance 
alone are included in the parenthesis. It Avill he seen from a comparison of m 
figures that in only a feAV instances are they Yery close together, as migii le 
expected if the distribution of my eases took place on the chance na^s. ^ n 
table of the type I have set up, the distribution should run from tie upp 
hand corner to the loAver right-hand corner. Let us compare the figures m the 



BACTERIAL FLORA IN INFANTS ENCOUNTERED AT TIME 

OF DELIVERY- 


A Study of One Hundred Cultures from the Eyelids 

U. Chaui.ks Fuakkmn, Jliaii’iiis, Tknx. 

With thk Tkoitnicai. Ahsistanck ok LAtnov N. IjOKij, H.S. 

(From the Br.pnrtmeni of Ohstetria; and Ot/nrcolofiy, The Vnivcrxily-^ of Tennessee College 

of Medicine) 


T he obstetrician is concerned with tlie baelerial flora contaminating 
the operative field at Ibe time of llie delivery of an infant. Both he and 
the pediatrician are interested in the incidence and types of organisms from 
the mother Avhich might cause ophtlialmia neonatorum in the newborn infant. 
As a method of demonstrating tliis bacterial flora, one luindred cultures were 
taken from the eyelids of newborn infants immediately after birth, before the 
umbilical cord was cut. 


Mothers of Infants Studied 


Nearly all of the mothers were charity jjatients. Seventy-nine per cent 
belonged to the Negro race. They were unsolected, except that, no patient 
was included who had not been completely draped and prepared for delivery 
in the usual manner. 

In order to evaluate the incidence of venereal disease in this group, 
the Kahn test of the mother at the time of the first prenatal visit was 
noted, and the mother was questioned at the time of delivery regarding 
a vaginal discharge occurring prior to the present pregnancy and whether 
or not she had received treatment for it. She was also questioned about 
having received therapy for syphilis. 

The Kahn test was known in 77 patients and was positive in 5 (6.5 
per cent). Twelve (14.4 per cent) out of 83 patients (unknown in 17) had 
received therapy for syphilis. Thirty-eight (40.4 per cent) out of 94 
patients (unreliable history in 6) gave a histoiy of a vaginal discharge, and 
13 (13.6 per cent) had received treatment for it. 

EightjMiine per cent of the patients had not had a vaginal examination 
during labor; 9 per cent had had one, and 2 per cent had had two vaginal 
examinations. The membranes had been ruptured less than twelve hours in 
83 per cent. 

Collection of Specimens for Culture 


The cultures were taken before the umbilical cord of the infant was cut, 
to rule out any possible contamination other than from the mother. A 
sterile swab was wiped across the eyelids along the line of approximation of 
the eyelid margins. The eyes were closed at the time. This was done on 


♦Submitted to the Department of Obstetrics and Gynecology of the University of Tennes- 
see in partial fulfillment of the requirements for the degree of Master of Science m Obstetrics 

and Gynecology. . . . , ^ . 

fFred Lyman Adair Fellow in Obstetrics and Gynecologj . 
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In conclusion, my correlation shows that there is some common factor Idc- 
tween dysmenorrhea and nausea and vomiting which could he psychogenic and 
the statistics cause one to have grave suspicion that such may be the case, since 
there is no obvious anatomic or physiologic relationship Imovm. 

Summary 

1. One thousand and eight patients were interviewed Avith regard to dys- 
menorrhea and nausea and vomiting of pregnancy. 

2. There Avas no dj'smenorrhea in 296 eases (29.6 per cent). 

3. Tliere Avas no nausea nor vomiting in 281 eases (27.8 per cent). 

4. There Avere 569 cases (56.4 per cent) that had absolutelj’- parallel symp- 
toms, and to this might Ido added another 122 cases, making the total 691 
cases (68.5 per cent). 

5. A revieAv of the number of cases obtained in each group in comparison 
AAdth the number that AA^ould be exj^eeted on a chance basis alone leads 
one to the conclusion that there is some common factor betAveen dysmenor- 
rhea and nausea and vomiting of pregnancy that could very Avell be 
psychogenic, since there is no obvious common anatomic nor physiologic 
relationship ImoAAm. 

The author expresses his appreciation to Dr. Eleanor B. Easley for her helpful 
criticisms and suggestions during the preparation of this article. 
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TAisiiK I. Tyi-e and Incidence oe Oiioanesms Pound in Po.sitive Cuetuues Fho-m Eveeids 

01' NEWDOIINK iMMKDlA'JT.Ey Aktei: Bieth 


ORGANISM INCIDENCE 


PER CENT 

OF TOTAL 

S t apliyj oco cem a urcus 

’’hemolytic, plasma, coagiihiso nog.'itivc 
* hemolytic, facultative aerobe, plasma coagulasc 
negative 

nonhemolytic, ])liisnia, coagulasc negative 
nonhemolytic, facultative anaerobe, plasma cojiguhise 
negative 

StaphylococGus (ilbiu'; 

hemolytic, plasma, coagulasc negative 
nonhemolytic, plasma, coagula.se negative 
S(ai)liylococev~s, vnclax’fiftcd 

10 

1 

0 

J 

9 

19 

1 

50 

29.9 

Eschcridtm coli 


40 

24.0 

Streptococom 




alpha hemolytic 

1 



alpha-hemolytic, anaerobic 

7 



*bcta-hcmolvlic 




^beta-hemolytic, anaerobic 

(5 



*botn-hcinolj-tic, facultative anaerobe 

4 

36 

21.6 

nonhemolytic 

O 



nonhemolvtic, facultative aerobe 

3 



nonhomolvtic, anaerobic 

S 



nonhemolytic, fiicultative iunierobe 

3 



Gram-positive sporulating bacillus, unclassified 


11 

6.6 

^Monilia albicans 


S 

4.8 

“ Bacterium, acrogenes 


5 

3.0 

Diphtheroid, unclassified 


5 

3.0 

Gram-negative sporulating bacillus, jmacrobic, unclassified 


3 

1.8 

Coryncbaotcriim xcrosc 


2 

1.2 

Coryncbacterhm. hoff mannii 


1 

1.6 

* Gram-negative diplococcus, positive oxidase, jitypical 




fermentation reactions for gonococcus 


1 

.6 

Member of Colon-acrogenes group 


1 

.6 

Gram-negative nonsporulating bacillus, unclassified 


1 

.6 

Gram-negatiyc Bonsporulating ^as-producing bacillus, unclassified 

1 

.6 

Gram-positive coccus, unclassified 


1 

.6 

Gram-positive coccus, anaerobic, unclas.sified 


1 

.6 

Total 


167 



‘Potential pathogens 


Of the total organisms isolated, 15.0 per cent were anaerobes and 48 
per cent were faeultative anaerobes making a total of 19.8 per cent showing 
culture preference for anaerobic conditions (Table IT). Facultative aerobe-s 
comprised 2.4 per cent of the total. 


Table II. Incidence of Aerobic and Anaerobic Organisms 




AEROBE 1 

1 ANAEROBE 

OBLIGATE 

FACULTATWE 

OBLIGATE 

1 FACULTATIVE __ 

NUMBER ■ 

PER CENT 
OF TOTAL* 

PER CENT 
NUJIBEK OF TOTAL 

1 NUMBER 

PER CENT 

OF TOTAL 

NUMBER 

PER CENT 

OF TOTAL 

130 

77,8 

4 2.4 

25 

15.0 

8 

4.8 

‘Total 

of 167 organisms isolated in 100 

cultures 

from surface 

of eyelids 

immediately 


after birth. 


Table III groups the staphylococci according to hemolysis; 59.2 per cent 
were nonhemolytic and 40.8 per cent were hemolytic. No staphylococci were 
found with the ability to coagulate plasma. 
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eacli eye and the swabs put in a tube of nutrient broth. Cultures taken at 
night were kept in a refrigerator for plating the following morning. 

Baceriolo^ic Procedures • 

The two swabs were streaked across the surfaces of two plates containing 
McLeod’s medium for isolation of the gonococcus, two blood agar plates, and one 
eosin methylene-blue agar plate. The broth in the specimen tube was then 
distributed in approximately equal portions into two tubes of blood tryptose 
broth. 

One tube of blood tryptose broth, one blood agar plate, and the eosin 
methylene-blue agar plate were ineubated at 37.5°C. The other tube of blood 
trjq)tose broth and the second blood agar plate were sealed in an earthenware 
jar, using the Varney^ method for detecting anaerobic organisms and incubated 
at 37.5° C. The two plates of McLeod’s medium wei'c sealed under 10 per cent 
carbon dioxide tension, using the method of Wadsworth,- and incubated at 
37.5° C. The container was a screw top, five-pound coffee jar which possc.ssed 
an inner top with a rubber ring to aid in sealing. 

At the end of twenty-four hours, the two blood agar plates, the eosin 
methylene-blue agar plate, and the two culture tubes of blood tryptose bi’otb 
were examined. If negative, they were examined again at the end of forty- 
eight hours. At the end of forty-eight hours, the two plates of I\IcLeod’s 
medium were carefully examined for colonies of Neisseriae. All plates which 
were negative after forty-eight hours of incubation were discarded. All 
broths which were negative after forty-oiglit hours of incubation were 
retained and re-examined five days after the specimen was collected. At the 
end of this period, if the broths were still negative, the culture was con- 
sidered negative. If positive, the broths were streaked on plates and 
identification of the organism or organisms made. 

Organisms were studied as to microscopic appearance and colony formation. 
Staphylococci were classified as to thei}.’ pigment formatio7i, and their capacity 
for heraolyzing blood and coagulating plasma. The bile solubility test was 
used to differentiate between streptococcus viridans and the pneumococcus. 
Oram-negative rods were grouped as to motility, pigment formation, their 
ability to form spores, and action on cai-bohydratcs. Gram-positive rods which 
gave the microscopic appearance of Coinaiebactcria wei’e inoculated to cai*- 
bohydrate broths to differentiate C. xc7'osc, C. lioffmminii, and C. diphflieriac. 
All yeasts were incubated on carbohydrate broths for identification. When 
colonies suggestive of Neisseriae were found on the plates containing IMeLeod's 
medium, they were tested for the “oxidase reaction.” Colonies giving a positive 
reaction were transferred to tubes of dextrose, maltose, and saccharose media 
which were incubated for forty-eight hours under 10 per coni carbon dioxide 
tension to differentiate the vaj-ieties of Nci.sscriae. 

Results 

Ninety-six per cent of the cultures Averc positive. Thirty-eight ])cr cent 
were positive for one orgaiiism; 46 per cent for Iavo organisms; 11 per cent 
for three organisms; and 1 per cent for foiir organisms. A total of 167 
organisms Avere isolated in the 96 positiA'c cultures (Table I). 

StaphA-lococei, Escherichia coli, and Streptococcus accounted for ap- 
proximately three-fourths (76.5 per cent) of the organisms encountered. 
TAvcnty-.six varieties of organisms Avere found. 
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wa.s fi’om tho .same maternity service. The most i'reciuently encountered 
organisms in eaeli series were streptococci, sta])hyloeoeei, and Escherichia coli. 
Tlowevcr, the order oi! frotpiency is different as follows (parentheses refer to 
Whitaej-e’s series) : Staphyloeoeei, 29.9 per cent (17 per cent), E. coli, 24.0 
per cent (14 per cent), and strcjitococci 23,0 ])cr cent (54 per cent). The 
high fre(]uoncy of strc])tococei in this compai-ahlc series would indicate that, 
of tho three organisms, streihoeoceus most easily invades the uterus from the 
birth canal. 

In view of the incidence of venereal disease in tlie mothers of the infants 
studied, the isolation of only one organism belonging to the Neisserian group 
was surprising. In the previously mentioned scries of WhitaCrc and associates, 
3 ])er cent of the organisms isolated were of the Neisserian group. Dilution 
of the contaminating secretion witii amniotie fluid or the ])resence of liquid 
soap used for lubrication during delivery may ])ossibly interfere with the 
isolation of the gonococens from the .s])ecimens collected. 

Summary 

One hundred cultures were taken from the external surface of the 
eyelids of newborn infants immediately after birth and before the cord was 
cut. Ninety-six per cent of the cultures were iiositive, and from one to four 
organisms were isolated in each positive culture. A total of 167 organisms were 
identified of which Siuphylococd, E. coli, and Sircpiococci were predominant. 

Appreciation is expressed to Frank E. Whitacre, M.D., Professor of Obstetrics ’and 
Gynecology, and Anna Doan Dulaney, Ph.D., Assistant Professor of Bacteriology, for assist- 
ance in tills work. 
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Table III, Incidence op Hemolysis Among Staphylococci Isolated 


NONHEMOLYTIC 

1 HEMOLYTIC 


PER CENT 


PER CENT 

NUMBER 

OP TOTAL* 

NUMBER 

OP TOTAL 

29 

59.2 

20 

40.8 


‘Total of 49 staphylococci (unclassified staphjdococcus not included). 


Of tile total of 36 streptococci identified, 44.4 per cent were nonhemolytic 
and 55.6 per cent were hemolj^tie. Alpha- and beta-hemolytie streptococci 
comprised, respectively, 22.2 per cent and 33.3 per cent of the total (Table IV). 

Only one organism encountered belonged to the Neisserian group and 
this organism did, not give a typical fermentation reaction for the gonococcus. 


Table IV. Incidence op Types op Steeptococci Isolated 


NONHEMOLYTIC 

ALPHA-HEMOLYTIC 

BETA-HEMOLYTIC 

PER CENT 

NUMBER OP TOTAL* 

PER CENT 
number OP TOTAL 

PER CENT 
NUMBER OP TOTAL 

16 44.4 

S 22.2 

12 ■ 33.3 


‘Total of 30 streptococci. 


Comment 


In this series, cultures were taken from tlic external surface of the 
eyelids rather than from the conjunctivas. This method was used to 
demonstrate both the bacterial flora present during parturition and as many 
vai’ieties of organisms as possible which might contaminate the eyes of the 
newborn before, during, or after delivery. 

It is probable that the incidence of E. coU is made high by contamination 


from the perineal region. 

These results demonstrate how the birth canal and, probably to a lesser 
extent, the perineal region serve as a source of contamination for the eyes of 
the newborn infant. 


If one selects each potential pathogenic organism (hemolytic staphylococcus 
aureus, h eta-hemolytic streptococcus, Monilia alhicaus, Bacterium aerogenes, 
gram-negative diplococeus, and members of Colon-aerogenes group) from those 
listed in Table I, a total of 38 (22.4 per cent) is found. This percentage probably 
represents a conservative estimate of those wliich would be capable, under 
proper conditions, of causing ophthalmia neonatorum. 

On the other hand, Sorsby and associates^- " reported in 1942 and 1944 the 
organisms detected by smear and culture in 591 cases of ophthalmia 
neonatorum. Of the organisms isolated in this study, their tables included 
staphylococcus alhus (without subdivision), staphylococcus OAireu-s (without 
subdivision), alpha-hemolytic streptococcus, diphtheroid, corynehactermm 
xerose, corynehacterium Jloffmannii, and gram-positive cocci. Thus, it is like > 
that, of the organisms isolated in this study, the percentage capable of cansnic, 

ophthalmia neonatorum is somewhat above 22.8. 

A comparison may be made between these results and those of 

and associates® obtained from uterine cultures ta mn ’ j 

days post partum. . The two series may be considered comparable in that each 
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spontaneously after an eiglit-hour labor. A living female cliild, weight 1,475 Gin., survived. 
The placenta sliowed largo placques of degenerating decidua over most of the maternal sur- 
face of the membranes. There was no evidence of marginal placenta previa or of premature 
separation of placenta. 

Case 2. — A. B., No. 78584, .83 ycar,s of age, gravida i, last menstrual period. Sept. 5, 
194(3, estimated date of continonient, June 12, 1947, previous medical history, negative, basal 
metabolism plus 13 per cent, Kahn negative, Bh positive. ^lenstrual history; Periods began 
at IG years of ago and occurred intermittently and profusely for one year, after which they 
came every 28-30 days, were of five-day duration and moderate in amount. 

Tho iiationt was first seen Oct. 25, 19-iG, at five weeks gestation. She gave a history of 
having had a tan discharge from October 5 to 12, with recurrence October 23. Examination 
revealed no bleeding. There was a fibroid about 5 cm. in diameter in the left cornual region. 
She was given Premarin tablets, one every third day, and Pranonc, 20 mg. daily until the end of 
tho fourth month. She was scon again Nov. 19, 194G, because of a history of slight bleeding 
one daj* in duration on four occasions since last visit. The fetal heart sounds were heard at 
four months. 

Labor began May 17, 194.7 (8 months), was of sixteen hours’ duration and was terminated 
by low forceps delivery. A living female child 44 cm. long, weighing five pounds twelve 
ounces, survived. 

A placquo of degenerating decidua 8 by 9 by 3 cm. was adherent to tho maternal surface 
of tho membranes near the edge of placenta. The placenta and membranes were otherwise 
normal. 


Case 3. — K. 0., No. 75054, 30 years of age, gravida i, last menstrual period, Feb, 19, 
194G, estimated date of confinement, Nov. 2G, 1946, previous medical history, negative, serologj' 
negative, Ph jiositivc. Menstrual history: Periods began at 13 years of ago, occurred every 
28 days for four days. The probable beginning of pregnancy was March 4, 194G. Bright 
red bleeding was noticed from April 17 to April 27. 

She was first soon May G, 194G, still having a .slight tan discharge, and was given 
Premarin tablets, one every tliird day, and Pranone 20 mg. daily for three weeks. The bleed- 
ing ceased May 27 and did not recur. The fetal heart sounds were hear4 June 25, 1946 
(3% months). 

Labor began Nov. 10, 1946 (8% months). The baby, which survived, weighed four 
pounds and fourteen ounces and the placenta 435 Gm. Several placques of degenerated decidua 
were present on the membranes. 


Case 4, — G. B., No. 74185, 30 years of age, gravida i, last menstrual period, March 14, 
1946, estimated date of confinement, Dec. 21, 1946, previous medical history, right oophorec- 
tom}' and appendectomy at 17 years of ago (cystic ovary). Basal rate normal, Kahn nega- 
tive, Eh positive. Menstrual history: Onset of menses at 12-13 years of age, everj’ 28 days 
for five days with severe dysmenorrhea the first two days. 

The patient was first seen Aug. 8, 1946. She gave a history of painless bleeding 
(bright red) June 9, 19, 29, and July 11, and had been having a continuous brown discharge 
since July 21. In the last few days before admission she had several gushes of bright red 
blood, less than during her menses. There were no cramps but uterine contractions were per- 
ceptible to the patient. From August 8 to August 30, there were bleeding and cramps inter- 
mittently and tho uterus was quite irritable. The fetal heart sounds were normal. The patient 
passed a small mass of brownish tissue August 20. It was reported to be “decidual tissue 
(degenerated) with chronic intlammatory reaction.” 

Pregnancy terminated in spontaneous abortion August 30 (5i/i months). The placenta, 
membranes, cord, and a mass of pale tan fleshy tissue were passed en masse. 

The placenta measured 9 by 8.5 by 3 cm. The maternal surface was bloodstained and 
fleshy with no areas of attached clot. The cotyledons were well demarcated and intact, and 
the fetal surface was pale and shiny. The membranes were thick and to the maternal surface 
were adherent placques of tan, fleshy tissue. The mass of tissue accompanying the placenta 



DECIDUAL BLEEDING IN PREGNANCY* 

H. A. Power, B.S., M.D., Pittsburgh, Pa. 

(From the Department of Obstetrics, University of Pittsburgh and the 
Elisabeth Steel Magee Hospital) 

B leeding during the first four to five months of pregnancj^ frequently 
presents a puzzling diagnostic problem. If we eliminate threatened, in- 
evitable, and incomplete abortions, tubal jiregnaney, premature separation of the 
placenta, placenta previa, and cervical patholog;^^ there still remains a group of 
patients who have vaginal bleeding but who seem also to have normally pro- 
gressive uterine enlargement. The tentative diagnoses are usually those of 
threatened abortion, premature separation or low implantation of the placenta 
and, occasionally, placenta previa. Close observation and inspection of the 
placenta and fetal membranes do not eonfinn these premises. We have, however, 
almost invariably found gross evidence of an unhealthy decidua in these patients. 
The pathology seems to consist in degeneration with leucocytic infiltration of 
portions. of the decidua vera, and, in most instances, a placque or plaeques of 
such decidua are to be found intimately adherent to the maternal surface of the 
membranes. A rather careful search of the various texts and the literature offers 
little or no illumination. 

During the last year we have followed thirteen such pregnancies to their 
termination. We attempt to summarize the clinical and lalioratory findings, the 
end results of these pregnancies, and the therapy instituted. 

BleedingAn vaiying amounts from moderately profuse to slight was present 
in all these patients. Cramps and bleeding were present in four instances, and 
when present together justified a poor prognosis for continuation of the preg- 
nancy. The duration of pregnancy after the onset of cramps was four weeks in 
two instances and six weeks in two other cases. The following case histories 
are illustrative ; 

Case 1. — C. D., No. 73141, 31 years of age, gravida iv, last menstrual period, Dec. 15, 
1946,. estimated date of confinement. Sept. 22, 1947.. Previous medical history, negative, 
Eh positive, serology negative. Menstrual history, began at 15 years of age, every 28 days for 
five days. Obstetrical history: 1942, ten weeks, spontaneous abortion. 1943, term, labor, 
eighteen hours, spontaneous delivery 5t^ pounds, stillborn. 1946, six months, premature 
separation of placenta, stillborn. 

This patient was first seen April 7, 1947 (3% months). She was admitted to the hospi- 
tal June 30, 1947 (6 months), because of bright red bleeding, accompanied by uterine con- 
tractions at frequent intervals with poor relaxation between. The fetal heart sounds were 
normal. She was given sedation, bed rest, and Lipo-Lutin, 10 mg. three times a day. The 
bleeding diminished and stopped after three days. Patient was given a transfusion of 500 
c.c. citrated blood because of a hemoglobin of 5G per cent. She was then discharged and ad- 
vised to rest at home. Our tentative diagnosis was that of possible mild separation of pla- 
centa. 

The patient was readmitted July 22, 1947 (7 months), because of slight vaginal bleeding 
and was found to be in definite labor. The fetal heart sounds were normal. She de ivcre 

‘Read before the Pittsburgh Obstetrical and Gynecological Societj-, Oct. 6, 194 /. 
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measured 1 to 1.5 cm. in tliicluic.«s tmd 13 cm. in length. Aficro-scopic examination revealed 
placental villi and showed also varying degrees of organization of villi. A considerable 
amount of decidual tis.sue oxhibiling acute and chronic inflammation was attached to the 
maternal .surface of the membranes. The large mass of tissue consi.sted of “degenerating 
decidua with inflammator}* reaction." 

The fetus measured in length 32 cm. (0 months), weighed 495 Gm., was of male sex, 
and did not survive. Dilatation and evacuation performed Sept. 9, 1946, for continued lochia 
rubra produced degenerating decidua. 

Cask 5. — D. T., 28 years of age, gravida iii, last menstrual jjeriod, July 15, 1946, es- 
timated date of confinement, April 22, 1947, previous medical history, negative, Kahn nega- 
tive, Eh positive, ilenstrual history: I’eriods began at 15 years of age, and occurred ev^ery 
28 days for four days. Obstetrical history: 1940, term, five pounds, eight ounces. 1944, term, 
six pounds, thirteen ounces. 

Patient was first seen Jan. 22, 1947 (6 months). Slie gave a history of bleeding for 
three days in October, treated by bed rest, and of spotting intermittently since. 

Sho delivered ^larch 28, 1947 (8 months). A male baby weighing five pounds six ounces 
survived. The placenta appeared normal (-175 Gm.). Degenerating decidual placques were 
found on the maternal surface of the membranes. 

Case 6 . — C. B., No. 69333, 34 years of age, gravida ii, last menstrual period, Ifarcli 9, 
1946, estimated date of confinement, Dec. 16, 1946, i>rcvious medical history, negative, Kahn 
negative. Eh positive. Menstrual history: Menses began at 15 years of age, and were regu- 
lar every 28 days for six days. Obstetric history: One previous full term pregnancy, 1945. 

Patient was fir.st seen Aug, 1, 1946, She began bleeding ;May 8, 1946, and was admitted 
to hosintal for nine days because of slight intermittent bleeding which continued throughout 
June and was moderately profuse for the fir.st two weeks of the latter month. The right 
ovary was enlarged to five times normal size. There was a small adenoma of the thjToid. 
Proloid, 1 grain (65 mg.) daily, was ordered. 

Delivery occurred Dec. 12, 1946. The baby weighed seven pounds, ten ounces and 
survived. The placenta measured 15 by 15 by 2.5 cm. Its maternal surface was pale, red 
and fle.shy, and the cotyledons were well demarcated and normal. The membranes were thin 
and translucent and applied to the maternal surface was a large placque of degenerating 
decidua approximately 7.5 cm. in diameter. 

Case 7. — P. McK., No. 74551, 20 years of age, gravida i, last menstrual period, Nov. 25, 
1945, estimated date of confinement. Sept. 2, 1946, previous medical historj-, negative, Kahn 
negative. Menstrual history: Menses began at 14 years of age and were regular every 2S 
days for five days. 

The patient was first seen May 27, 1946 (5 months), and gave a history of moderate bleed- 
ing for two days in April, recurring two weeks later in slight amount for several days. 

She delivered September 2, 1946, The baby weighed seven pounds, twelve oimces and 
survived. 

The placenta measured 17 by 15 by 3 cm. The maternal surface was dark-red and 
meaty and the cotyledons were well marked. Tlie membranes were complete, shiny, and on 
the .maternal surface near the placenta were two flat placques, dark brown in color, measuring 
5 and 3 cm. in diameter. Microscopic section of these placques showed .organizing and de- 
generating decidual tissue. 

Case 8. — I. H,, No. 72771, 32 years of age, gravida iv, last menstrual period, Dec. 10, 
1945 estimated date of confinement. Sept. 12, 1946, previous medical history, mild hyper- 
thyroidism, duration 16 years, basal plus 17 per cent, serologj- negative. Menstrual history: 
Menses began at 13 years of age and occurred every 28 days for five days. Obstetrical his- 
tory: 1940 01/^ months’ pregnancy, hemorrhage ante partum, stillborn. 1942, term 

pregnancy, normrd, low forceps delivery, seven pounds, twelve ounces. 1944, term pregnancy, 
breech extraction, six pounds, twelve ounces. 
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Fig. i._Cross section of amnion, chorion and degenerated decidual placque. 
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serology ncgiitivc. lilcnstrual liistory: Periods began at 12 years of age, and were every 26 
days for five daj's. Obstetrical liistory: 1912, Icrni pregnancy, normal tloHvcry, eight pounds, 
four ounces. 1914, term pregnancy, normal delivery, eight pounds. 

Sho .was first seen .Tuly 30, 1946, and gave a history of sliglit to moderate bleeding for 
ton days, beginning July 13. The fetal licart .sounds were licard August 20, 1946 
(3% months). 



Fig. 4. — Placenta, sac, and enclosed fetus. Membranes entirely covered with thick layer of 

degenerated decidua. 


The patient delivered Jan. 22, 1947. The baby weighed eight pounds, eight ounc6s 
and survived. 

The placenta was^normal in appearance and measured 20 by 18 by 2 cm. The membranes 
wero smooth, palo and glistening. On the maternal surface of the membranes, near the edge 
of the placenta, there was an irregular placque of soft brownish-red material 7.5 cm. in di- 
ameter, resembling decidua. Alicroscopic sections through this area showed it to consist 
of degenerating decidua. 

m 

Case 11. — A, A., No. 49599, 25 years of age, gravida v, last menstrual period. Sept. 12, 
1946, estimated date of confinement, June 19, 1947, previous medical history, negative, 
serology negative, Eli positive. Menstrual history: Periods began at 12 years of age, and 
occurred regularly every 30 days for five days. 

Obstetrical histoiy: 


1941, 10 months’ pregnancy, normal delivery, six pounds,eight,ounces. 

1942, 10 months’ pregnancy, normal delivery, eight pounds. 

1943, 10)4 months’ pregnancy, normal delivery, seven pounds, eight ounces. Symp- 
toms of threatened abortion occurred at two months ’ gestation. 

1945, 10 months’ pregnancy, normal delivery, six pounds. 

Sho was first seen Dec. 11, 1946 (2% months), and later gave a history of hawng had 
brown discharge from Dec. 11 to Dec. 31, 1946. The fetal lieart sounds were heard Dec. 31, 

1946 (3% months). , 

■ She was delivered June 3, 1947 (8i/> months) of a living child. The fetal and maternal 

surfaces of the placenta were normal. There was a placque of degenerating decidua 3.5 by 
2 by 3 cm. on the maternal surface of the membranes. This was confirmed by microscopic 

examination. 
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The patient was lirst seen March 20, 1946 (3 months). There had been a sudden gush 
of bright red blood Feb. 25 (2 months), and bleeding had continued intermittently thereafter 
accompanied by occasional slight cramps. 

She was admitted to the hospital May 3, 1946. There was slight bleeding and the uterus 
w'as contracting every three minutes. The fetal heart sounds were not heard. A stillborn 
fetus was aborted spontaneous!}' May 4, 1946 (4% months). 

The placenta showed an unusually thick set of membranes with a heavy layer of dark 
brown decidua over most of the maternal surface. The placenta itself was normal. Section 
through the thickened portion of the membranes revealed heavj' layers of degenerating decidua. 



^ — —10 cm$. ■■ ■ - — - " i 


Fig, 3. — Thick layer of degenerated decidua adherent to maternal surface of membranes. 


Case 9. — B. S., No. 76537, 20 years of age, gravida ii, last menstrual period July 20, 
1946, estimated date of confinement. May 27, 1947, previous medical history, negative, Kahn 
negative. Menstrual history: Periods began at 12 years of age, every 28-30 days for five 
days. Obstetrical history: 1946, 9^2 months’ pregnancy, breech extraction, six pounds, nine 


ounces. 

Tho patient gave a history of sudden repeated gushes of blood November 5 to IS (3 plus 
months). She was first seen Nov. 19, 1946. December 22 she reported that she had been 
having intermittent slight dark red discharge. The fetal heart sounds were normal (5 months). 
There was a small cervical polj'p present which was examined and found to be decidual in 
origin. Tho patient was admitted to the hospital Jan. 7, 1947, because of increase in bleeding 
accompanied by slight cramps. The fetal heart sounds were still present { 5^2 months). 
Spontaneous abortion occurred Jan. 8, 1947. The fetus did not survive. 

The specimen consisted of a complete placenta, intact membranes and enclosed fetus. 
The entire maternal surface of the membranes was covered by a thick coat of grayish broun 
decidua which was moderately adherent and in .scattered areas was permeafed nith blood. 
Microscopic sections revealed necrotic decidua. 


20 , 


Case 10.— L. A., No. 2G776, 27 years of age, 
1946, e.stimated date of confinement, .Ian. 27, 


gravida iii, last menstrual period. .Ajiril 
previous medical history, negative. 
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Summary 

A series of thirteen ])atienls wlio exliihited vaginal bleeding during the 
first four and one-half to five months of pregnancy is presented. 

The initial diagnoses included premature' separation of the placenta, threat- 
ened abortion and fibroid uterus, threatened abortion and low implantation of 
the placenta. 

Seven patients were in the second and .six in the third decade of life. 
The menstrual history was abnormal in fifty per cent of the patients. 

The onset of symjUoms began at from four to ton weeks in eleven patients 
and twelve weeks in two patients. 

The bleeding occurred in varying amounts, from slight to moderately pro- 
fuse in all patients, and was accompanied by cramps and definite uterine contrac- 
tions in four instances. The oirsct of the latter symjjtoms was a poor prognostic 
sign ; the four patients so afTlictcd aborted in from four to six weeks thereafter. 
The pregnancies were of the following duration ; 

STIU.CIRT IIS SURVIVED 

4% months 5 months 7 months S months 8V‘ months Term 

1 2 1 3 ■ 3 3 

Ten babies survived, 77 per cent. Viable survival, 100 per cent. 

There were five primigravidas and eight multigravidas. 

One patient was fully ambulatory without any therapy, five were on bed rest 
alone, and the remaining seven were kept in bed and given estrogen and 
progesterone therapj". 

The final outcome of tlic pregnancies seemed to depend on the extent of the 
decidual degeneration. In no instance was there found evidence of subplacental 
hematomas or gross placental pathology. 

Conclusions 

Apparently, early bleeding in pregnancy may result from degenerating 
decidual tissue. This decidual degeneration has seemed to be largely, if not 
entirelj'", confined to the decidua vera. 

One of the patients in this series presented an apparent cervical poljT, 
which, on microscopic examination, was found to consist of degenerated decidua, 
confirming the findings in three cases reported by Haas.^ 

Normal progression of the pregnancy, with gradual cessation of the bleeding, 
examination of any tissue passed, and inspection of the placenta and membranes 
following delivery will make the final diagnosis. 

The early elicitation of fetal heart sounds is of diagnostic and prognostic 

value. . 

Conservative management of these patients is indicated. The value ot 

endocrine therapy appears to be questionable. 

Reference 

1. Haas, E. L.: Am. J. Obst. & Gynec. 54: 124, 1947. 
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Case 12. — B. VV., No. 79332, 21 years of age, gravida i, last menstrual period December, • 
1946 (?), estimated date of confinement, September, 1947, previous medical history, negative, 
serology negative, Kli negative. Menstrual history: Periods began at 16 years of age and 
occurred every 30 to 60 days for four day's. 

She was first seen June 30, 1947 (6 months), and gave a history of having had slight 
bleeding for twelve days at the end of December. 

She delivered Juno 30, 1947. The baby' weighed five pounds ten ounces, was 40 cm. in 
length, and survived (8 months’ gestation). 

Tlie placenta appeared complete and noi'inal. There was a placque of degenerating 
decidua on the maternal surface of the membranes measuring 9 by' 7 by 2 cm. 

Case 13. — D. S., 26 years of age, gravida ii, last menstrual period, Nov. 21, 1946, 
estimated date of confinement, Aug. 28, 1947, previous medical history, the Friedman test 
was positive Jan. 20, 1947. The patient was given vitamin E and thyroid. The basal read- 
ing was minus 25 per cent. Menstrual history'; Menses began at 16 years of age and were 
irregular from onset. Obstetrical history' ; Previous left salpingectomy- for tubal pregnancy. 

Bleeding began Dec. 23, 1946, and was slight in amount until Peb. 16, 1947. Profuse 
bleeding began February' 16 and patient was admitted to the hospital for observation. She 
was discharged March 4, 1947, but continued to have slight bleeding until April 26. 

Labor began Aug. 18, 1947, and terminated in the birth of a normal male child weigh- 
ing six pounds five ounces, which survived. There was a large amount (several placques) 
of homogeneous, necrotic, reddish-tan tissue adherent to maternal surface of membranes. 
Microscopic examination revealed degenerating decidua with inflammatory infiltration. 

The essential data regarding these cases may be tabulated as follows : 

Age 20 to 34; 

In 20 ’s— 7 
In 30 ’s— 6 
iilenstrual history; 

Abnormal, 3 in 20 ’s, 4 in 30 ’s 
Normal, 4 in 20 ’s, 2 in 30 ’s 
Onset of symptoms: 

At 4 to 12 weeks, 11 
From 12. weeks on, 2 
Duration of pregnancy: 

41^ months, 1 
5 months, 2 

7 months, 1 

8 months, 3 
8% months, 3 
Term, 3 

Initial diagnosis: 

Premature separation of placenta, 2 
Threatened abortion, fibroid uterus, 1 
Threatened abortion, 9 
Low implantation of placenta, 1 

Therapy : 

Ambulatory, 1 
Bed rest, 5 

Bed rest and endocrine therapy, 7 
Gross fetal survival, 10 — 77 per cent 

Viable fetal survival, 100 per cent 

Primigrarida, 5; fetus survived, 4, stillborn, 1 
Multigravida, 8; fetus survived, 6, stillborn, 2 
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Most of the patients in tliis series liacl eorroborative roentgenographic find- 
ings. In thi.s connection, it may be stated that roentgenographic study should 
not supplant sigmoidoscopy. The latter frequently reveals intestinal lesions 
when the former fails to do so. This is due to the inherent limitations of a 
diagnostic procedure which photographs a column of barium in an inte.stme 
which ps distended by the liquid suspension. Superficial defects in mucosal 
pattern due to ulceration, seen early in the disease, are rarely demonstrable 
either by a barium enema or poslevacuation air insufflation film. This point is 
stressed because the average physician is hesitant to subject a pregnant patient 
to sigiiioidoscopy. It has been our practice to carry out this examination on 
pregnant women with the patient in the left Sims’ i)osition, using a one-half or 
three-fourths inch sigmoidosco])e. Gentle mnni])ulation of the instrument along 
the rcctosigmoidal curves can usually be carried out until about the fifth or 
sixth month of gestation. After that, it is unwise to insert the instrument be- 
yond the rcctosigmoidal junction since the c)}largcd uterus impinges ui)on the 
pelvic colon and rectum. Proctoscopy can be instituted at any time during 
pregnanc.y. It is a valuable procedure in experienced hands, since, in the vast 
majority of cases, the pathological changes in the intestinal wall involve the 
rectum as ^vcll as the rest of the large intestine. No deleterious effects are pro- 
duced, particularly if, as we coiistautly instruct our I’esidents, the wstnimont is 
held lightly, like the pen or brush of an artist, and no force is used during inser- 
tion or manipulation. By introducing the lulmcatcd index finger into the aniis 
and holding it there for a minute or two before instrumentation, spasm is re- 
lieved and the procedure rendered relatively comfortable for the ])atient. Eoent- 
genographic study i.s essential for the demonstration of the rai'o segmental proxi- 
mal colonic lesions, the extent of colonic involvement, luminal stenosis, or con- 
comitant ileitis. 

Effect of Chronic Ulcerative Colitis on Pregnancy 

Although a detailed obstetric history in every case was lacking, enough 
data were available to warrant the conclusion that the presence of ulcerative 
colitis resulted in no ill effects during either pregnancy or labor. The 43 full- 
term deliveries resulted in live births i7i every insta 2 ice. There were no toxemias 
of pregnancj’’ or fetal abnormalities except in one case. The mother was seen 
following her first pregnancy, prior to, and during which, she had a severe 
chronic ulcerative colitis. We succeeded in recovering B. clysenten’ae Newcastle 
(Boyd 88) by mucosal crypt aspiration culture of the mother’s bowel. The 
newboni infant developed diarrhea and we isolated the same organism as that 
found in the mother. Infection probably occurred during passage of the head 
over the perineum or from the soiled glove of the obstetrician. The baby made 
. an uneventful recovery. This report is of considerable practical interest, since 
it has been demonstrated that there is no appi-eciable transplacental passage of 
antibodies to B. dysenteriae from mother to baby.^ Newborn infants are quite 
susceptible to the disease and, if exposed, readily contract it. 

Two of the three miscari’iages occurred in one patient. There appeared 
to be no causal relationship between the miscarriages and colitis in either patient. 
Two therapeutic abortions were performed on one patient before she came mider 
our observations. She had been suffering from severe ulcerative colitis for 
which an appendicostomy was done. A rectovaginal fistula was also present. 
Induction of labor was carried out during the sixth month in the ease of one 
■natient seriously ill with chronic ulcerative colitis. She subsequently had two 
preo-nancies without untoward results. It is of interest to note that seven oi 



CHRONIC ULCERATIVE COLITIS AND PREGNANCY 

Joseph PeLsen, M.D., Williaim Woeaesky, M.D., New York, N. Y. 

(From Ihe Bronx Hospital) 

T here is a marked paucity of published data concerning' pregnancy in 
women patients suffering from chronic ulcei-ative colitis. Barnes^ and 
Saegesser^ report a few cases which tliey interpreted as possible manifesta- 
tions of toxemia of pregnancy. Bargen^ described seventeen patients in whom 
pregnancy was associated with chronic ulcerative colitis in twenty -two instances. 

Material 

The present communication concerns 34 women and 50 gestations. Tliese 
patients were part of a group of. 362 men and 421 -^vomen with chronic ulcera- 
tive colitis under our care, constituting 8 per cent of the total number of women. 
There were 43 full-term deliveries, 3 miscarriages, 2 therapeutic abortions, 1 
tubal pregnancy, and 1 induction of labor during the sixth month. Thirty' of 
the patients under consideration were between the ages of 20 and 31 years and 
4 were between 31 and 38 years. In eight instances (23 per cent) the manifesta- 
tions of chronic ulcerative colitis developed during pregnancy. In seven, this 
occurred during the first pregnancy and in one during the second. One of tlicse 
patients subsequently had two pregnancies. In the remaining 26 patients, the 
chronic ulcerative colitis antedated the onset of pregnancy for varying periods, 
viz., 3 to 8 months, 5 cases; 1 to 2 years, 6 cases; 2 to 3 years, 4 cases; 4 years, 
2 eases; 5 years, 4 cases; 6 to 7 years, 2 cases. In three instances, the disease 
started during the puerperium, possibly as intramural hospital acute Shigella 
infeetion.s, and all had subsequent pregnancies (one, one, and three). 

The disease was regarded as mild in eleven cases, moderate in twelve, and 
severe in eleven, depending upon the sevei’ity of the .symptoms and the degree 
of bowel pathology as vi.sualized at sigmoidoscopy. In general, the basis of 
classification was as shown in Table I. 


Table I. Symptoms and Signs in 34 Pkegnant "Wo-men ATitii Chronic Ulcerative Colitls 


SYJIPTOM OE SIGN 
3. Gramjjs 

2. Bowel movements 

(a) Prequenev (dailv) 

(b) 'Watery 
■(c) Bloody 

(d) Mucopurulent 

3. Fever 

4. At aigmoidoscop}' 

(a) Granular, bleeding mucosa 

(b) Lymplioid hyperplasia 

(c) Superficial erosions 

(d) Linear and geographic 
ulceration 

fc) P.«eudo])olyposis 

(f) Mur.al fibrosis with 
luminal stenosis 

(g) Purulent exudate 

i). Number of patients 


1 MILD 

1 MODERATE 

1 SEVERE 

Occasional 

1 ntermittent 

Constant 

3-5 

Usual 

Occasional 

Occasiojml 

Occasional 

5-10 

U.“ual 

Frequent 

Frequent 

Frequent 

More than 10 
Constant 

Constant 

Constant 

Frequent 

Present 

Present 

Usual 

Absent 

Pre.sent 

Present 

Present 

Occasional 

Presant 

Obscuroil by edesna 
I’rescnt 

Present 

t 

Absent 

Minimal 

Occasional 

Moderate 

Pre.-enf 

.Advanc.ai 

jireseiif 

31 

Present 

12 

Pre--nt 

n 
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enhancement of protective aniihodies during ])i'cgnaney, particularly again.st 
B. coU, which, with the entcrococens, constitute the chief secondary intramural 
invaders responsible foi* the colitis. While conclusive evidence is lacking, it 
appeal’s that the characi eristic remissions and exacerbations in chronic ulcera- 
tive colitis iiarallcl relatively high and low degrees of immunity, as reflected in 
serologic studies on agglutinins and bacteriostatic activity against B. coli and 
enterococcus.’’'’ Clinically, exacerbations arc often prcciiiitated by upper respira- 
tory infections or similar conditions generally assumed to he associated with 
lowering of the body resistance. The work of Jeanneney, Castanet and Cator® 
and Frigye.si' tends to support the concept of a rising immunity during preg- 
nancy. 

The treatment of chi’onie ulcerative colitis follows the same general prin- 
ciples in pregnant as in noniiregnant-''’ women except that active immunization 
against B. coli and enterococcus is not instituted after the fifth month. Suppor- 
tive therapy consists essentially in the ])arentcral use of 5 per cent dextrose in 
normal saline or other suitable elect rolyte.s, amino acids (Parenaminc), blood 
transfusions and lyophilc ])lasma, supplemented by a liberal high protein, high 
vitamin diet without milk. 

A discussion of the pathogenesis of chronic ulcerative colitis is not properly 
within the scope of this presentation except in so far as it concerns the pre- 
ventive aspects of the disease. It is our belief, predicated upon data presented 
elsewhere,®’ ® that chronic ulcerative colitis and ileitis represent the chronic, non- 
specific phase of bacillary dysentery. If this premise is acceptable, the implica- 
tions are clear. Bacillary dysentery is theoretically a completely preventible 
disease. Intramural outbreaks and contact infections in hospitals are relatively 
frequent. Pregnant women should receive the proper sanitan^ and hygienic 
safeguards. Kectal tubes should be sterilized after use. Pereistent diarrhea in 
a pregnant women should be prom]9tly investigated by sigmoidoscopy, mucosal 
crypt aspiration culture and wet smear for cytologic character of the exudate 
and E. liistolyiica. A purulent cytology generally signifies the presence of 
bacillary dysenterj’^ which also presents a rather distinctive sigmoidoscopie pic- 
ture. The latter consists of a tlu’ee-stage progression of pathology", punctate 
follicular hyperplasia, punctate follicular necrosis, discrete and confluent ulcera- 
tion on the first, second, and third days, respectively. When positive cultures 
for the Shigella organisms are obtained, proper therapy should be instituted to 
eliminate them from the mother. A combination of Sulfasuxidine and sulfa- 
diazine or sulfathiazole should be used, each in dosages of 0.25 Gm. per kg. of 
body weight. If the mother is a persistent carrier, her baby, as well as others 
in tiie nursery, should be protected against contact infections. Failure to obsen'e 
early isolation precautions in diarrheas complicating pregnancy may prove dis- 
astrous. This was exemplified in our hospital where mild diandiea occurred in 
a mother a few hours after admission but was not noted until one or two days 
after delivery. Salmonella panama was isolated from the feces but the infant 
liad already been infected, and died udtliin a few days. At necropsy, the same 
organism was isolated from the blood and intestinal contents of the baby. 
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our patients went tlirongli two pregnancies and two through three pregnancies 
while still in the active phase of the intestinal infection. 

Effect of Pregnancy on Chronic Ulcerative Colitis 

The status of the patient’s colitis was recorded as unchanged, temporarily 
aggravated, or better. The criteria were the same as those used in Table I. 
In se^^cn pregnancies (12 per cent) no change was noted; in thirteen preg- 
nancies (30 per cent) the intestinal disease was temporarily aggravated; in 
twenty -three pregnancies (58 per cent) the intestinal condition was definitely 
improved, usually to the extent of having few or no intestinal manifestations. 
These observations apply to both the period of gestation and puerperium. They 
do not apply, liowever, to the subsequent course of the disease. In general, it 
may be said that, compared with nonpregnant controls of approximately the 
same age, degree of illness, and type of therapy, the subsequent course was almost 
identical in both grou]os. There have been no fatalities among the 34 pregnant 
women. There have been some fatalities among the 387 nonpregnant women 
(2.8 per cent), but this may be incident to the larger number in the control 
group. Two pregnant patients deserve special consideration. Both had a severe 
type of chronic iilcerative colitis but underwent three successful pregnancies 
following the onset of the -colitis. One patient has been completely free of her 
disease for a period of four years following the liirth of her third baby. None 
of the 34 pregnant women suffered any lasting iU effects from the 43 preg- 
nancies and there was no indication in any case for interruption of gestation, so 
far as the colitis was concerned. Where there was a temporary aggravation of 
the intestinal disease (13 pregnancies, 30 per cent), it usiially occurred during 
the first or third trimester and consisted chiefly of an increased number of stools 
and more profuse intestinal bleeding. It yielded readily to rest and supportive 
therapJ^ 

Comment 

In evaluating the effects of chronic ulcerative colitis on the pregnancy, it 
appears quite evident that no major obstetric difficulty was encountered in any 
of the 43 pregnancies occurring in 34 women. In estimating the infliience of 
pregnancy on the ulcerative colitis, it is difficult to escape the conclusion that 
the colitis was definitely ameliorated in 58 per cent of the pregnancies and un- 
changed in 12 per cent. If our figures permit broad generalizations, one may 
assume that in 70 per cent of pregnant women, the presence of chronic ulcera- 
tive colitis is certainly no indication for the interruption of pregnancy. In 
the other 30 per cent, the colitis is only temporarily aggravated and therefore 
does not militate against the patient going to term. The most striking feature 
presented by our cases is perhaps not that the patients delivered normally but 
that almost two-thirds of tlie pregnancies were associated with improvement of 
the colitis. The explanation is not olDvious. Was the improvement incident to 
rest, better care, or elimination of disturbing psychological factors? None of 
these constitutes a valid explanation, or sole explanation, in our cases since the 
vast majority of our patients in the comparable nonpregnant group appealed 
to receive the same rest and protective care. Conversely, a numbei’ of the preg 
nant women were definitely annoyed at the additional responsibility invoh e ^ in 
having a baby and most of the mothers did not seriously re.stiict p jsiea 
activity until the tliird trimester. A more valid explanation possibly lies m 



CONTINUOUS CAUDAL ANALGESIA 
A Report of 1,500 Consecutive Cases 
William H. Masters, M.D., St. Louis, Mo, 

(From the Department of Ohstctrics and Gynecology, Washington University School of 

Medicine) 

S INCE tlie inlroduclion of caudal analgcsisi by Ilingsoii, Edwards, and 
Soutliwortld* = (1942) there have been many individiml attempts to 
evaluate the method. There are, liowcver, no reports of attempts to appraise 
the value of the method when carried out by resident physicians. With this 
in mind, the resident house staff has been giving caudal analgesia to suit- 
able patients since July, 1945. The results obtained have been sufficiently 
gratifying to warrant a comparison with the published reports of more 
experienced persons. 

This report concerns itself with the results obtained in the first 1,500 
patients Avhose labors were conducted under continuous caudal analgesia 
administered exclusively by the resident house staff. The senior men on the 
resident staff soon acquired considerable experience in the method so that 
even though the majority of the eaudals were soon being administered by 
interns, the advice and help of more experienced suiicrvisors were always 
immediately available. 

The over-all success of the method was determined as objectively as possible 
in each case. An attempt was made to give each caudal a grade. The grades 
ranged from 100 ])er cent, when pain was completely relieved between the 
time when an adequate level of analgesia was reached and the time when the 
delivery and repair of ejiisiotomy or lacerations were comf)leted, to a zero, 
when no relief of pain was obtained or when the caudal had to be discontinued 
prior to completion of the delivery for any reason whatsoever. Cases graded 
90 per cent or better were considered as successful, those graded beLveen 
50 per cent and 80 per cent as partially successful, and those receiving grades of 
less than 50 per cent as failures. Segregation of the data in this manner shows 
that 83.5 per cent of all cases were successful, 3.8 per cent were partially 
successful and 12,7 per cent were failures. Charting of the results as they 
were obtained in groups of 100 cases shows that the percentage of successful 
cas&s varied from 77 to 93 and the percentage of failures varied from 5 to 
21. This demonstrates at a glance what can be expected from caudal when 
administered by a particular, but changing, house staff. (Pig. 1. ) 

There were 191 failures in the group. In 98 of these (51.3 per cent) the 
needle could not be correctly inserted. This figure may seem high, but is 
only 6 5 per cent of the total number of attempts. In 17 cases, either the 
needle slipped out of the sacral hiatus, or the tubing became disconnected 

756 


Volume 56 
Number 4 


CHRONIC ULCERATIVE COLITIS 


755 


Summary 

1. An analysis lias been presented of 34 patients with chronic ulcerative 
colitis during 50 pregnancies. 

2. Seven pregnancies in five patients did not proceed to term, three of 
these being operative interferences. All occurred before coming nnder our 
observation. 

3. Pregnancy was not adversely affected in anj’- of the remaining 43 in- 
stances. They resulted in full-term, live birtlis. 

4. During 58 per cent of the pregnancies, tlic ulcerative colitis Avas definitely 
improved. 

5. Prom the data presented, it appears that termination of pregnancy is not 
indicated in the presence of chronic ulcerative colitis. 
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This mortality is so low that a com])arison between Ibis group and a com- 
parable group delivered without caudal analgesia seemed neee.ssary. Con- 
sequently, the record of all of the labors resulting in the birth of premature 
infants and conducted without caudal analgesia during the saine period of 
time as our caud.al grouji were analvzcd. Tliesc results are given in Table 
II. 


Takue it, PiiEMATUitf: IN’V'ANTS: Cauiui, Anai.ok.sia Vr.u.sijs An. Otiikc. iMCTHODs Used 

Duuino 'riiE Same Peeiod or Time 









TOTAL 








INFANT 








MORTALITY 

AVT. (gm.) 

NO. I'EIt CENT- 

i.i’.i 

r.p.i 

1>EII CENT 

N.N.l 

I’Ert CENT 

PER CENT-I 

Caudal Group — 1,500 cases. 

(Total incidence of prematurity, 7.47 per cent)* 

2,001-2,500 

on 03.20 

0 

0 

0 

1 

1.44 

1.44 

1,001-2,000 

32 29.30 

0 

0 

0 

3 

9.37 

9.37 

Subtotal 

. 101 92.00 

0 

0 

0 

4 

3.90 

3.90 

500-1,000 

S 7.3-1 

0 

0 

0 

0 

75.00 

75.00 

Total 

109 100. 




10 

9.17 

9.17 

1 

1 

s 

Group — 4,123 cases. 

(Total incidence of prematurity 

C.4S per cent)-’ 

2,001-2,500 

152 03.07 

4 

o 

3.95 

0 

3.95 

7.90 

1,001-2,000 

73 30.29 

G 

1 

9.59 

14 

19.1S 

2S.77 

Subtotal 

225 93.30 

10 

3 

5.77 

20 

S.8S 

14.00 

500-1,000 

10 G.G4 

S 

0 

75.00 

2 

25.00 

100.00 

Total 

241 100.00 

IS 

9 


22 

9.90 

20.30 


n.P. Death during labor. 

P.P. Born living, but not survlv’lng long enough to roach nur.serj'. 

N.N. Surviving long enough to reach nursery, but dying before discharge from hospital. 

’This column gives the per cent distribution of the infants by ■weight in the caudal and 
noncaudal group. 

’This column gives the per cent mortality within the group. 

Uncidenoe includes tlirec Infants dead at onset of labor. 

’Incidence includes 20 Infants dead at onset of labor. 

In anv consideration of dilTerences between two groups, it is, of course, 
essential that the two groups under comparison be as nearly identical as 
possible. The total infant mortality in babies living at the onset of labor,^ in 
the 101 babies weighing between 1,001 and 2,500 Gm., born of mothers receiving 
caudal analgesia, was 3.96 per cent, Avhci-eas the mortality in the 225 babies 
in the similar group born of mothers not receiving caudal was 14.66 per cent. 
This difEerence is considerable, but it is significant only if no selection of case.s, 
either unintentional or otheiuvise, was practiced which Avould favor good re- 
sults in the caudal group and poor results in the noncaudal group. 

In order to establish the essential uniformity of the tivo groups, the 
freqiiencj’- with Avhieh prematurity occurred in the two groups and the 
frequency with which premature babies of a given size appeared in the two 
groups of prematures Avas obtained. The incidence of prematures Avas 7.47 
per cent among the 1,500 mothers delivered using caudal analgesia and 6.48 
per cent among the 4,123 mothers not receiAung caudal. These figures are 
essentially the same as those repoi’ted from other institutions.-' There is 
possibly a significant increase in the number in the caudal group because, as 
experience accumulated, there Avas an increased tendency to use caudal Avhen 
the baby was knoAvn to be premature. The number of babies dead prior to 
onset of labor is relatively greater in the noncaudal group (26 in 4,123 cases, 
or 63 per cent) than in the caudal group (3 in 1,500 cases, or .2 per cent) 
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without the knowledge the person managing the caudal soon enougli to re- 
establish the level of analgesia prior to delivery. There were ten failures 
due to faulty anesthetic agent and another ten failures in which the caudal 
appeared to be satisfactory, but the patient seemed to be emotionally too 
mistable to. permit continuation of the analgesia. The remaining 56 cases 
include those in winch either an adequate level of analgesia could not be 
maintained or in which an adequate level was never obtained. 


EFFECTtVENCSS OF CAUDAL ANALGESIA IN THE MANAGEMENT OF 

LAB0I2 AND DELIVERY 

4 

QtSOLTS AQQANGtO CHRONOLOGICALLY IN CROUDS Of 100 




0 1 2 5 4 5 6 7 6 9 10 11 12 15 14 15 

NUMBCR or CASCS CttUNDBtDS) 

Piff. 1. 


In this group of 1,500 deliveries, the effect of continuous caudal on the 
child was also observed. (Table 1.) One of the reputed advantages of caudal 
is the promptness of spontaneous cry and respiration of the newborn infant. 
The ^results of this studj’- are in complete agreement with that claim. Only 
2.5 per cent of the mature children required any resuscitative measures. 
This figure is quite low, especially when any measure beyond cleaning the 
nasopharynx with a rubber bulb syringe was considered a resuscitation. 
Even in the premature group, resuscitation was ‘required in only 6.0 per cent 
of the group. The figures approximate the figure of 1.9 per cent given by 
Irving, Berman' and Nelson® for resuscitation in normal deliveries without 
anesthesia of any sort. The total number of stillborn infants is somewhat 
below the expected, but this may be due to the fact that caudal was deliberately 
not used in many cases in which the baby was known to be dead prior to labor. 

The good results in the premature baby are striking. There was a total 
mortality of only 3.96 per cent in the group -weighing 1,001 to 2,500 Gm. 


Tabi,e I. Babies Born op 1,500 Mothers in the Caudal Series 


SIZE 


total no. 

LIVING 

RESUSCITATIONS 

STILLBORN 

Full term 


1,410 

1,382 

35 

(2.5%) 

28 

(1.9%) 

1,001-2,500 

Gm. 

104 

101 

6 

(6.0%) 

3 

(2.9%) 

500-1,000 

Gm. 

8 

S 

0 


0 


Total 


1,522 

1,491 

41 

(2.7%) 

31 

(2.03%) 


xotai — L— ; — 

note: This table Includes twenty-two sets of twins born during- this senes 


neonatal deaths 
9 (0.63%) 

4 (3.9%) 

6 (0.75%) 

19 (1.24%) 


of 1.500 deliverlc.?. 
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Tlie experience gained in this study has been sufficient to bring to light 
tlie majority of complications Avliich may arise. The needle iias broken in 
tliree cases, in each of whicli it was nccc.ssary to make a shoH skin incision 
over the sacrum before the needle could be snccessfully removed. In two 
cases, an occult su]3arachnoid taj) occurred so that unintentional spinal 
anesthesia was obtained. In one of tlicse it was necessary to withdraw spinal 
fluid Ihrough a lumbar tap because 375 mg. of i\retycainc had been given. 
Infection occurred at the site of puncture in five cases and in two of these 
incision and drainage wei'c ncco.ssarj'. Tliere wei-e seventeen patients in whom 
the blood pressui-e was .so la])ile that, despite the use of vasopressor drugs 
and change in posture, it was deemed wise to discontinue the caudal. Finally, 
and of not too much importance as judged by the result, a vciy significant 
increase in the frequency of delivery by forceps was noted. 


OCCURRENCC Or MAXIMUM rACl. IN QLOOD PQESSUDE: 

OQSCRVMIONS AORANGtO CMPONOUXjlCAlLY IN OOOUK Of 100 
u 


Ct 



NUMOtn or CASts (mundrcds) 


Fig. 2. 

One of the most undesirable featiu'es of caudal is the fall in blood 
pressure. A fall in systolic blood pressure to 90 mm. Hg or below was 
observed in 30 per cent of the eases, and a fall to SO mm. or lower was 
observed in 13.6 per cent of the 1,500 cases. This may at first sight seem 
too high. The results graphed chronologically in groups of 100 (Fig- 2), 
however, seem to indicate that this is to a considerable extent an inherent 
and predictable accompaniment of contunious caudal analgesia using tins 
particular analgesic agent (1.5 per cent Metycaine). In the gi’eat majority 
of these cases in which falls in blood pressure did occur, the pressure soon 
returned to normal levels -with no treatment other than change in posture. 
Usually, when the patient ivas placed on her side for a few minutes the 
blood pressure increased rapidly. That this maneuver was highly satisfactoiy 
is well shown by the fact that in the last 1,000 cases only 28 patients 
received va.sopressor drugs, whereas in the first 500 cases 57 patients were 
o'iven vasopressor drugs. The marked decrease in the need for vasopressor 
agents was probably due to the fact that it soon became apparent that there 
v^re fewer cases showing severe depression of the blood pressure when the 
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because mothers whose babies were known to ])e dead at the onset of labor 
were usually not given caudal. These two minor degrees of selection should 
have no effect on the results obtained. Tlie more important question is one 
relating to the size of the babies. Were there more premature babies of 
greater weight in the' caudal group than in the noncaudal group ? This seems 
not to have been so. The frequency with which babies of the given weight 
fell into the three groups was consistent. Babies weighing 2,001 to 2,500 
Gm. made up 63.30 per cent of the group whose mothers received caudal and 
63.07 per cent of the group whose mothers did not receive caudal. Similarly, 
in the groups weighing 1,000 to 2,000 Gm. the figures were 29.36 per cent 
and 30.29 per cent, and in the very small, previable group with weights 
between 500 and 1,000 Gm. the figures were 7.34 per cent and 6.64 per cent, 
respectively. This analysis of the two groups sei’ves to establish the essential 
uniformity of the two groups in so far as weight is concerned. 

The results obtained indicate that in premature infants of all sizes, 
living at the onset of labor, the use of continuous caudal analgesia increases 
the probability of living throughout the labor and of reaching the nursery 
alive. All babies in the caudal groui) lived long enough to reach the nursery. 
Wliereas in the noncaudal group, 5.7 per cent of them either died during 
labor or lived only a few minutes after birth and, consequently, did not reach 
the nursery. Secondly, not only are babies more likely to live long enough 
to reach the nursery, but also their chances of ultimate survival are con- 
siderably greater. In the caudal group, only 3.96 per cent died neonatally, 
whereas 8.88 per cent of the noncaudal group died (1,001 to 2,500 Gm. groups 
The total infant mortality in infants weighing between 1,001 and 2,500 Gm. 
at birth was reduced in the caudal group to 3.96 per cent, in contrast to a 
total mortality of 14.66 per cent in the noncaudal group. 

The question, of course, arises concerning the significance of the result. 
The study has been as objective as possible. All premature infants were 
cared for in the same nursery without the personnel’s being aware of 
which babies were delivered from mothers receiving caudal analgesia and 


which were from the noncaudal group. The babies in the two groups were 
also born during the same period of time. The question regarding significance 
of the difference between the two groups is, therefore, dependent upon the 
size of the groups. Are the groups large enough to warrant any conclusions? 
To get some indication regarding this, the groups were divided into equal 
parts. There were 323 living premature infants admitted to the nursery 
during the period of study (not including 27 intrapartum and immediate 
postpartum deaths, all of which occurred in the noncaudal group). When 
these are divided chronologically into halves, the caudal group was found to 
contain 46 prematures with two deaths in the first ]5art and 55 prematures 
with two deaths in the second group (excluding those infants in the previable 
group). The noncaudal group contained 111 with 11 deaths in the first 
part and 101 with nine deaths in the second part. The groups can, therefore, 
be divided in two approximately equal ])arts with virtually the same resiilts 
obtained in each. This, of course, suggests .rather strongly that the number 
of cases is adequate to give results which may be expected to recur regularfy 
and which are presumably significant. _ . , i + 

Another question, and certainly a most important one, is whet lei m no 
continuous caudal analgesia is a worthy substitute for other me ^ lo s 
analgesia and anesthesia, or, if not a substitute, a worth -v hi e , 

them. The answer to this is, of course, dependent almost entirely 
safety of the method' as employed, regardless of the degree o . 
competence of the persons giving the caudal. 



SPINAL ANESTHESIA FOR CESAREAN SECTION 

G. M. CuAio, i\I.D., AND C. B. CuAMi’TON’, i\Iim)iiKTO\vx, Conn. 

(From the Middlesex Hospital) 

W E AR]5, opposed lo llie use of spinal aiic.slhcsia in major obstetric operations 
as a single injection ]iroccdnre but as we have employed fractional spinal an- 
esthesia for cesarean operations at Middlesex Hospital since 1941, without a fatal- 
ity or serious complication attributable lo the anesthesia, it seems worth while to 
report our experience. We have reviewed the cesarean operations done at !Mid- 
dlesex during the past five years; there arc 328 consecutive cases. Tlie opera- 
tions were performed by five general surgeons and the two obstetricians writing 
this report. Anesthesia was administered by four physician-anesthetists, all of 
whom have had wide exjiericncc with spinal anesthesia, since most of the ab- 
dominal operations at our hospital arc performed with the aid of “contihuous 
spinal.” 

The advantages to the surgeon of operating with the aid of spinal anesthesia 
are too well known to require elaboration. Tiic excellent relaxation of abdominal 
musculature, lack of bowel distention, absence of straining on the part of the 
patient are real contributions to the case of performing unhurriedly an opera- 
tion in the lower abdomen. Those of us who were trained to do abdominal 
surgery under inhalation or local infiltration anesthesia do not need to have 
those advantages emphasized. In the case of a jmrturient patient, .s])inal anes- 
thesia offers the important advantage of obtaining maternal anesthesia with no 
anesthetic effect upon the baby. This is a vital consideration when tlie operation 
is to be performed because of premature separation of the placenta or any other 
condition in which the baby’s oxygen supply is dangerously diminished before 
operation is begun. The chief disadvantage of spinal anesthesia for cesarean 
operations is that many pregnant women, for some' as yet- unexplained reason, 
are unusually sensitive to anesthetic agents placed in the subarachnoid space 
and a certain number of such patients Avill develop severe vasomotor collapse 
if a single dose of 150 mg. of novocain, or similar drug, is so administered. 
Fractional or continuous spinal anesthesia eliminates this hazard. 


Procedure 

The patient receives IV^ grains of Nembutal an hour or two before operation 
and 1/150 grain of atropine Avhen called to the operating room. "When the 
spinal procedure is about to begin, the blood pressure is determined, after Avhich 
50 mg. of ephedrine are administered. AVith the patient lying on her right side 
upon a Lemmon’s mattress, a spinal punctui'e is made at the tlurd lumbar inter- 
space, using a special malleable needle which is left in place throughout the 
operation. 10 c.e. of spinal fluid are withdraum and mixed with novocain crystals 
to make a 3 per cent solution. A fine-bore rubber tube is connected Avith the 
spinal needle and AAUth the syringe containing the novocain solution. Fifty to 90 
m*^ of noAmcain dissolved in spinal fluid are then injected into the subarach- 
noid snace The patient is placed on her back and her blood pressure deter- 
mined. If the systolic pressure falls beloAV 100, 2 to 3 c.c. of spinal fluid arc 
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initial induction was carried , out with the patient on her back rather than 
on the side. By this method, a patient whose pressure fell could be treated 
very promptly and usually effectively by 'placing her on her side. 

The maternal mortality in this group of cases was quite low. Thei-e were 
two maternal deaths, neither in any waj'- due to the type of analgesia used. 
One patient with eclampsia died of the disease 48 hours after delivery, and 
a second patient, who had virtually reduced herself to skin and bones by 
starvation (anorexia nervosa), died three weeks post partum of 'acute yellow 
atrophy of the liver. This gives a maternal mortality I’ate of 1.33 per 1,000 
deliveries, a surprisingly low figure when it is recalled that the group of 
1,500 included several difficult problems. There were eight patients witli 
severe pre-eclampsia (systolic blood pressures 200 ram. Hg or more) and five 
patients with actual eclampsia. From this group there were delivered thirteen 
living (one set of twins) and one macerated infant, all of those horn living, 
surviving. There were also three patients with active tubez'culosis, tu-o with 
severe asthma, and seven with acute respiratory disease ranging from severe 
bronchitis to bronchopneumonia. Finally, virtually all of the patient encountered 
witli 'heart disease during the period were given continuous caudal. Tliere was 
one case of coarctation of the aorta and three with advanced rheumatic heart 
disease. Two of these were fibrillating and one was in early heart failure. 
Each of these patients with heart disease and/or pulmojiary disease was 
delivered without incident and without the development of any postpartum 
complication. 

The risk to the mother seems to be no greater than the risk of other 
forms of analgesia. The risk to the baby is certainly no greater, and in 
premature infants seems to be materially le.ss. Consequently, there appeared to 
be no reason for not continuing the study and thereby gaining added experience 
vith this new method of controlling the pain of childbirth and decreasing, if 
possible, the dangers connected thei'ewith. 


Summary 


A detailed study has been made of the results obtained in 1,500 consecutive 
cases receiving continuous caudal analgesia for the management of labor 
and delivery. In 80 per cent of the eases in which caudal was attempted, the 
results were, entirely, satisfactory. Caudal was used suceessfullj^ in several 
cases complicated by cardiac and respiratory disease, and in several eases 
of pre-eclampsia and eclampsia. The most’ gratifying results were obtained 
in premature labors. The mortality in premature infants born of mothers 
receiving continuous caudal analgesia was only one-third as great as m pre- 
mature infants born of mothers receiving other types of analgesia and 
anesthesia. 

No serious complications have been encountered hi this group of cases. 
The needle rvas broken in three eases. Occult subarachnoid tap^ occurred in 
two cases. Localized infection occurred at the site of puncture in five c^^es. 
The systolic blood pressure fell to 80 mm. or below in 13,6 -per cent of the 
cases, but this was usually promptly restored to noimal by change in position 
or vasopressor drugs. 
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Goinplieaiions having no relation to the spinal anesthesia are listed briefly 
for Avliat interest they may present as postoperative results obtained after 
eesarean operations in a 175 bed hospital where the operations were performed 
by seven surgeons, most of whom have had no special obstetrical training. 

Mortality 

Two deaths (0.6 ]ier cent), both from embolism. (One patient, a severe 
essential hypertensive, was advised to have her pregnancy tenninated in the 
first trimester but refused.) 

Morbidity 

Fifty-four cases (1G.4 per cent). (Excluding the first twenty-four hours 
after operation, rivo or more rises of tlie rectal tcmjierature to 100.4° P. or above 
constituted a morbid convalescence.) Two to four such elevations of temperature 
were termed “mild” febrile convalescences; there were 24 eases (7.3 per cent). 
Four to seven elevations above 100.4° were classified as “moderate”; 28 cases 
(8.5 per cent). Elevations of longer duration were called “severe”; 2 cases 
(0.6 per cent). 

Classification of tlie causes of the febrile convale.sccnces is as. follows: 
3 pyelitis, 3 thrombophlebitis, 2 mastitis (one with abscess), 1 active tuber- 
culosis, 1 evisceration (an obese patient who recovered after resuture of the 
abdominal wall). In the remainder of the eases (44), mostly “mild,” there 
were no specific diagnoses. 

Conclusion 

Continuous or fractional spinal anesthesia, when admini.stered bj' a capable 
physician-anesthetist, is a safe and, in oiir experience, the most satisfactoiy 
anesthesia for use during cesarean operations. 

We are indebted to Dr. .To?eph Magnaiio, cbief anesthetist, Jliddlesex Hospital, for 
critical evaluation of this report. 
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withdrawn. The pressure almost invariably rises within a few minutes to the nor- 
mal level and rarely drops again with the subsequent injections of the anes- 
thetic agent which are given in 20 to 40 mg. doses as required during the oper- 
ation. 

Often an infusion of saline with 5 per cent glucose is started about the time 
the operation begins, since many patients wish to “be asleep” during the pro- 
cedure and it is a simple matter to administer a small dose of Pentothal through 
the infusion tube as soon as the baby is delivered. Also, blood or plasma can be 
started quickly if the surgeon encounters unusual hemorrhage during the opera- 
tion. ^ One-fourth grain morphine or one-third grain Pantopon and 1 c.e. Pitoein 
are given to the mother as soon as the child is delivered. 

In our series of 328, there Avere only three cases in which the operation was 
not completed under spinal anesthesia. In one instance, the spinal needle was 
dislodged while turning the' patient from lier side to her back, and there Avere 
tAvo cases in Avhieh the blood pressure, after an initial drop, did not return 
promptly to normal levels. In all three “failures,” the operation proceeded 
under cyclopropane anesthesia Avithout incident. 

In the series, 59 cases (18 per cent) shoAA^ed a systolic drop in blood pressure 
beloAV 100 after the initial dose of noA'oeain had been administered but, AAdth the 
■ tAvo exceptions noted above, the pressure promptly returned to normal and sub- 
sequently, Avith tAvo exceptions, no further drop in blood pressure Avas noted 
Avith repeated doses of the noAmcain solution. 


Dosage 

There is a Avide variation among gravid patients in the total amount of 
novocain required for satisfactory anesthesia. The aA'^erage total dose (given 
fractionally) in our series aa^s 130 mg. AAuth a range in total dosage from 50 mg. 
to 440 mg'. Seventeen eases required 75 mg. or less. This marked difference 
among pregnant patients in the effectiveness of novocain as a spinal anesthetic 
points up the reason A\diy the drug should not be used during cesarean opera- 
tions in the “one shot” ’(150 mg.) manner. In many of our patients, 150 mg. 
of novocain Avould not have l 3 een sufficient for adequate anesthesia. In the 
majority of our patients, 150 mg. AA^ould haAm been more than necessary and, in 
several eases, such a dose might Avell have precipitated serious vasomotor collapse. 

Babies 

All the babies in our series Avere in good condition on delivery Avith the 
exception of eleven. Of these eleven, four Avere hydrocephalic, three Avere dead 
because of extensive premature separation of the placenta, tAvo Avere dead several 
days before operation, one Avas a monster and one had multiple congenital defects. 
In other AAmrds, all babies aa4io Avere normal at the beginning of cesarean section 
Avere in good condition upon delivery. 


Complications 

There AA'ere no serious or permanent maternal postoperative complications 
Avhich could be ascribed to the effects of spinal anesthesia. _As in any senes oi 
loAver abdominal operations, a fcAv patients required catheterization for 24 
postoperatively and a very occasional patient required catheterization toi a 
longer time. Postoperative distention Avas not a serious problem excep 
patient aa4io had had an extensiAm premature separation of placenta P , ' 
operatively developed intestinal obstruction avMcIi, hoAveyer, ijj 

passage of a Miller-Abbott tube. A few patients Avere distressed i 

headaches but these Avere generally only moderately ^ ® ^ . da vs" 

a fcAv hours. Very occasionally, a spinal headache persis ed ^ 
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Toxomhi was recorded in 22.69 i)er eeni oi: llie ca.se.s. Tliese case.s ranged 
from tlic mild loxemia.s to the fulminating, convulsive type. The fetal mortality 
in these cases was 36.21 per cent,. None of the mothers died. 

Staining was oh.servcd in 34.10 per cent of the cases. Such .staining oc- 
curred both in tile first and second trimesters of the pregnancy. Hoi-mones Avere 
administered in one case with cessation of staining. The I'cmaining cases were 
treated expectantly with bed rest and sedation. 

Spontaneous rupture of the membranes occurred in G.74 per cent of the 
cases. A histoiy of in.iury followed by rupture of the membranes was obtained 
in only two of the cases. In the remaining nine cases there was no histoiy of 
injury or strain. 
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PARITI OF PATIHfr 
Fig. 1. 


Premature separation of the placenta was noted in 4.90 per cent of the eases. 
Placenta previa occurred in one ease. 

A variety of other diseases occurred, among Avhich was one case each of 
pj^elitis, renal calculus, bilateral hydronephrosis and hydroureter, congenital 
heart disease (patent ductus arteriosus), rheumatic heart disease, grippe, bron- 
chitis, Beynaud’s disea.se and scleroderma, scarlet fever (one month prior to 
deliverjO and endometriosis. Appendectomy Avas performed eight days prior 
to deliA'Ciy in one ease. There Avere tAvo recorded instances of fibroid uteri 
(Fig- 2). 

Daps Prior to Expected Date of Confinement. — Of these patients, 25.67 per 
cent Avere at term; 48.64 per cent Avere about 60 days from term; 8.10 per cent 
Avere about 90 days from term ; Avhile 4.05 per cent Avere about 120 days from 
term. The expected date of confinement could not be accurately determined m 
13.54 per cent of the cases. These patients Avere unable to state Avith any degree 
of accuracy the date of their last menstrual periods. 

3hiltiple Prepiwiicy.— Multiple pregnancy occurred m 10.98 per cent ot tiie 
total number of births. All Avere tAvin births. Female tAvms occurred in tb.M 



THE PREMATURE INFANT 

A Study of One Hundred Seventy-Three Liveborn Premature Infants 

William T. 0 ’Connell, M.D., Boston, Mass. 

(From St. EUzaheih’s Hospital, Brighton, Mass.) 

T his paper is based on a studj’- of 7,332 deliveries occurring between the years 
1939-1944:. During that period, there were 173 living premature infants 
born, an incidence of 2.35 per cent. ' The highest incidence of premature delivery 
occurred in 1944 when 3.22 per cent of 1,487 deliveries were premature (Table I). 

The records were reviewed with regard to both the maternal factors in- 
volved, and the condition of the infant at birth and at discharge from the hos- 
pital. Consequently, the paper has been divided into two parts — the first con- 
cerned with the maternal factors ; the second Avith the infant. 


Table I. Number of Premature Infants Delivered by Years. Number and Percentage 

OF Fetal Mortality by Years 


YEAR 

TOTAL 
NUMBER OP 
DELIVERIES 

NUMBER OP 
PREMATURE 
INFANTS 
BORN 

PERCENTAGE 

OP 

PREMATURE 

INFANTS 

NUMBER 
• OF 

PREMATURES 

DYING 

PERCENTAGE 

OP 

PREMATURES 

DYING 

1939 

856 

17 

1.97 

6 

35.29 

1940 

969 

21 

2.17 

6 

28.57 

1941 

1067 

20 

1.87 

5 

25.00 

1942 

1431 

37 

2.58 

4 

10.81 

1943 

1522 

30 

1.97 

9 

30.00 

1944 

1487 

48 

3.22 

9 

18.75 

Total 

7332 

173 

2.35 

39 

22.54 


The records are taken from both private and clinic cases, and no attempt 
has been made to segregate the two types of patient. 

Maternal Factors 

Age .- — The average age of the mothers was 29.9 years. The youngest Avas 
17 years ; the oldest 45 years. 

Gravida . — Of the Avomen .studied, 41.02 per cent AA’-ere primigravidas. It 
Avas noticed that, as the parity of the patient increased, the probability of a 
premature infant decreased (Fig. 1). In the higher multipara, the occurrence 
of a premature infant Avas almost negligible. In the primigraAdd AA^omen, 
42.18 per cent of the patients Avere 27 years of age or over ; while 25 per cent 
of them Avere 30 years of age or oA’^er. It Avould appear that the older primip- 
aras, shoAV a larger proportion of prematui’e deliveries than do the younger 
primiparas. 

Past History . — Of the eases studied, 15.38 per cent gave a history of pre- 
vious miscarriage or premature delwery. 

Prenatal History . — The records Avere reAueAA'ed Avith particular regard to the 
prenatal history (Fig. 2). In 39.87 per cent of the cases, no abnormalities of 
any kind were recorded. Ui'inalysis and blood pressure Avere Avithin nonna 
limits; Aveight gain Avas not excessive, and the patients^ did not complain ot 
edema, urinary difficulties, headaches, dizziness or epigastric distress. 
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eases, 89 per cent, were listed as liaving a iiorinal prenatal course. Perhaps some 
correlation exists between the p.sychological well-being of the expectant mother 
and the ineidenec of premature deliveries. 

Fetal Factors 

j^foriuliUj . — There was an average of 22.54 per cent deatlis for premature 
infants in the eases studied. Births and deaths by weight have been tabulated 
and are shown in Table IIT. (The weight of these infants Avas recorded in 
pounds, and the author has retained those figures, although also conveiting the 
weight to grams.) In the conversion of pounds to gi’ams, 450 Gm. liaA'c been 
used as being equal to one ])ound. The results obtained in this study are in 
accord with those published by Breese,’ namely, that the weight of the child 
is the most imjiortant single factor in ])rognosis. As the Aveight of the child 
increases, the mortality factor decrca.scs. There awis a 300 per cent mortality 
obsei’Amd in children born Avcighing IVo pounds (675 grams') or le.ss, Avhile those 
Aveighing between 414 514 pounds (2,025-2,475 Gm.) .shoAA'cd but a 7.14 per 

cent mortality. 


Tabu: III. Numbkh or Births and Deaths by Weight 


AVEIGHT 

(G75 CM.) 

1^,4 LB. OR 
UNDER 

(075-1225 OM.) 
114-2Vj lb. ! 


(1575-2025 GM.) 
LB, 

(2025-2475 GM.) 
4 % -5% rB. 

Births 

4 

14 

29 

70 

56 


(2.31%) 

(8.09%>) 

(lG.7G7c) 

(40.46%) 

(32.35%) 

Deaths 

4 

11 

12 

8 

4 



(78.57%) 

(41.37%) 

(11.42%) 

(7.14%) 


The largest number of infants (40 to 46 per cent) born Aveighed between 
314 and 414 pounds, and the mortality rate in this group Avas 11.42 per cent. 

It Avould appear that certain of these infants, particularly those Aveigliing 
betAveen 414 and 514 pounds (2,025-2,475 Gm.), could Avell be called immature 
rather than premature infants. 

Length of Bal)ies. — The average length of the infants AAms 17.54 inches. The 
shortest infant Avas 12 inches long; the longest 20. The largest number (30.95 
per cent) measured 18 inches. 

Initial Temperatures. — Rectal temperatures Avere taken on all of the infants, 
and an average initial temperature of 96.96° F. aa^s obtained. TAvmlve infants 
had temperatures of 100° F. or over. The highest recorded temperature was 
102° F. The temperature in the majority of cases rose on the second day to 
99° F., and maintained it. Infants shoAving a sIoav rise in temperature up to 
99° F., usually had a more difficult time than those in AAdiom the temperature rose 
on the second day. 

Initial Weight Loss. — The average initial Aveight loss AAms 3.38 ounces. -Of 
the infants, 40.4 per cent shoAved no initial Aveight loss. The greatest Aveight loss 
Avas 25 ounces. This occurred in an infant Aveighing 4 pounds 12 ounces at birth. 
The child survived and Avas discharged on the fifty-eighth hospital day. 

Length of Hospital Stay. — There aa^s an aAmrage of 11.9 days spent in the 
hospital folloAving delivery. The longest period of hospitalization noted Avas 87 
days ; the shortest 7 days. 

Weight Gain on Discharge.— These infants gained an average of 9.7 ounces 
during their hospital sta 3 ^ Once the initial Aveight loss had been overcome, the 

AA^eight gain AA'as progressive. , . , . • a -n 

There Avas one recorded instance of diarrhea in this group; the remainder 

of the infants averaged tAvo to three stools daily. 









TORSION OF THE HYDATID OF MORGAGNI- 

Ralph A. Reis, I\r.D., and ]5mviN* J. DeCosta, JI.D., Chicago, III. 

(From Ihc Fcpartniail of O^fitotrics and Giinccolof);/, Michael Fecxc Tlospilal and 
NorUnvcstcrn University Medical School) 

O NE frequently ol)scrve.s small pecluneulaled C 3 *stic structures in the 
region of tlie lubal fimbi’iae. The.s-e appendages, knoAvn a.s the hydatids of 
Morgagni, usually arouse little more than passing attention. In 1906, Kclly^ 
remarked that, although he had seen a variety of interesting affections 
associated vitli such structures, he Imd never observed a condition which 
could interfere with health. He llien de.scribed true knots along the 
pedicle without interference „with circulation, strangulation of a portion of the 
fimbria, hemorrhagic infarction due to twisted pedicle, and adhesions of 
tlie hydatid to the sigmoid. In the same year, Boldt- reported a large 
hydatid (3 by 3% inches) with toi’sion of 180 degrees, involving the tube.- 
The only complaint was left lower quadrant jiain. In 1910, Grauert® operated 
upon a patient for chronic appendicitis, only to find a plum-sized right 
hydatid twisted 360 degrees on its pedicle. Subsequently,- Andrews'* in 
1912,^ "Waters® in 1919, and Abernathy® in 1929 reported acute sjTuptoms 
associated with torsion of the pedicle of the vesicular appendage, each believing 
his case report to be the first in the literature. To date, a careful review of the 
world literature reveals twenty-one references to torsion of the hydatid of 
Morgagni (Table I), although, in four instances, no details are available. 
(Kelly,^ Meigs,' and Waugh®). In spite of these reports, Novak,® in 1947, 
states^ that the hydatid has no especial clinical significance except in very 
rare instances of intestinal angulation and obstruction caused by a long 
pedicle. 

Case Reports 

To the cases already reported, we are adding five more. These 
■were patients operated upon at Michael Reese Hospital during the past ten 
years, three in our private practice. By analyzing this total of twenty-two ease 
reports, in Avhich more or less complete information is available, we hope to 
present a clinical picture by Avhieh torsion of the liydatid of jMorgagni can 
be recognized. In no instance to date has the possibility of such pathology 
been entertained pre-operatively. However, since three such , cases were re- 
ported as having been operated upon at tlie Mayo Clinic within a two-year 
period and four of our five patients within a three-year period, the condition 
must be more common than the literature indicates. 

Typically, the hydatid of Morgagni is a small oval or spherical structure 
about 8 mm. in diameter. Often there is an area of constriction in the mid- 
portion that produces a dumbbell or beanlike shape. It is usually single hut 
may be multiple. It may be sessile or have a pedicle up to 12 cm. long, 
although the average length is about 3 cm., and the average thickness is 2 mm. 
■\\niile"'the exact origin is still debated, it is usually accepted that these 
evsts represent the persistent cephalad portion of the Wolffian duet. According 
to Gardner, Greene and Beckham,®® these cysts arise from mesonephric tubules 

^ead at a meeting of the Chicago Gynecological Society. Nov. 21, IfllT. 
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^ The feeding of these hifants varied •with the individnal pediatrician. All 
infants, however, were given vitamin K intrainiiscnlarly following delivery. 
Vitamin K was not given to the mothers before delivery. 

Autopsies were performed on nine of the infants who died. Atelectasis was 
reported as the cause of death in three cases. Atelectasis pins cerebral hemor- 
rhage were given as the cause of death in two eases. Cerebral hemorrhage pins 
pneumonia accounted for two deaths; pnenmonia alone was responsible for one 
death; and edema of the pia-arachnoid pins congestion of liver, spleen, kidneys 
and both adrenal medullas accounted for one death. 

Summary 

A study of 173 premature infants is presented. Maternal factoz's and 
fetal factors are recorded. 

Premature deliver^’’ occurred most frequently in primigravidas in the older 
age grouij. 

Over one-third of the eases studied showed no abizormalities during the 
prenatal period. Toxemia was recorded in approximately one-fifth of the cases. 
One-sixth of the cases gave a histoiy of staining. Spontaneous rupture of the 
membranes with and without history of injuiy and pi'ematui'e separation of the 
placenta was observedJn approximately 10 per cent of the cases. 

One-quarter of the patients (25.67 per cent) were at term. Approximately 
50 per cent were about 60 days from term. 

Multiple pregnancy occurred in 10 per cent of the cases. 

Delivery from below was effected in 85 per cent of the cases. Cesarean 
section was performed in 15 per cent. 

Petal mortality was highest in cesarean section (40.7 per cent) ; next high- 
est in breech extraction (37.5 per cent). Vertex presentation Avas accompanied 
by a fetal mortality of 21.2 per cent. ,The average length of labor was 7.98 hours. 

The highest percentage of prematui’e deliveries occuiwed in the year 1944, 
and the majority of these after June 6, 1944. The possibility of psychogenic 
factors in premature delivery must be eozzsidez'ed. 

An average fetal mortality of 22.54 per cent was observed. It Avas noticed 
that as the AA^eight of a child at birth increased, the probability of death de- 
creased. 

Leng-th, Aveight, and initial temperature of the infants are recorded. 

Initial Aveight loss, length of hospital stay, and "Iveight gain on discharge aic 
recorded. 

Autopsy reizorts on nine cases are summarized. 

Reference 

1. Breese, B. B., Jr.: J. Pediat. 12: 648, 1938. 
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Table 






j SYMI’TO.VS 




I 

1 


NAUSEA 







AND 

• 

NO. 

YEAH 

AUTlIOIl 

Aon 

rAiK 

VOAflTINO 

AtlBCELLANEOUS 

] 

Before 

Kelly 






190G 





o 

190G 

Boldt 

43 

Left lower quadrant, 

2 years 


Dysmenorrhea 

3 

1910 

Grauert 


Eight lower quadrant, 
long time 



-i 

19,12 

Andrews 

3(1 

Eight lower quadraTit, 

5 dav.s 

n 


5 

1919 

Waiers 

IS 

Left abdomen, cramp-like, 
watclicd 5 day.s 

+ 

Dysmenorrhea, 

6 

1929 

Abernatliy 

33 

liighl lower quadrant. 


Similar attack S years 





3 weeks, colickv 


before 

7 

1930 

Okinczycio 


Eight lower quadrant. 







5 hour.s, severe, sudden, 
general at first 



8 

1931 

lleinrichii 

15 

IjOwcr abdomen, cramp- 
like, lender riglit side. 

+ 

Dt'sitienorrhea, 





1 dav 



9 

■ 1934 

hlcDermottm 

IG 

General abdominal. 




. 12 

13 

, 14 

15 

IG 

17 

,18 

19 

20 
21 


10 193G 

11 1936 


24 

25 


26 


1936 

1937 
1937 

1937 

1938 

1939 

1939 

1939 

1943 


^lug'naiis 

Taillicfcri'* 

& Adrianopoulo 

TraetcnbergJS 

GregorovAio 

Zeneri" 

Zener 

Bowlesis 

Jleigs 

Waugh 

Waugh 

Waugli 

Howser and Bivem* 


22 1947 Eels and DeCosta 

23 1947 Eels and DeCosta 


1947 Eels and DeCosta 
1947 Eels and DeCosta (d) 


30 

29 

38 

13 

34 
IG 

22 

14 

35 
28 
38 


1947 Eels and DeCosta (e) 33 


right lower quadrant 5 
hours, rigid right lower 
quadrant 

Loft lower quadrant, 
colickj", 1 year 
Abdominal pain, 15 
days, location left lower 
quadrant, eramplilce 
Abdominal pain 2 months, + 

tender left lower quadrant 
Eight lower quadrant pain, + 

1 jT, repeated attacks 
Sudden attack abdominal + 

pain, right lower quadrant 
Severe, left-sided cramp- 
like 

Eight lower quadrant, -b 

0 months 

(Mentioned by Bowles) 

Eight lower quadrant, 0 

24 hours, persistent 


Eight lower quadrant, 4- 

19 hours, cramplike 

General abdominal, 12 0 

hours, achy 
Severe loft lower 
quadrant pain, few hours 

0 0 

Eight lower quadrant, 0 

moderate, 3 months 
especially 1 week 
Eight lower quadrant, N 

intermittent, 15 years, 
especially 3 months , 


Mass palpable, dis- 
tention, rebound 
Distension 4 months 
mass palpable 
Tender McBumey s 
point 

Palpable mass, 
dysmenorrhea, _ 
Distention, rigid 
McBurney's point 

AIcBurney tender 
and rebound 


Tender McBurney’s 
point becoming 
rigid 8° 

Tender right umbil. 

Cyst left, felt 6 
months before 
Walked into hospita 
Walked into hospital, 
not acutely ill 

Walked in, not 
acutely ill. 


(d) Courtesy Dr. Irving Stein. 

(e) Courtesy Dr. Herman Strauss. 
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or ducts or from paramesonepliric structures. Since other broad ligament 
cysts, whether intraligamentous or pedunculated, may have similar origins, 
they believe it desirable to avoid such terms as hydatid of Morgagni, Kobelt 
cyst, or parovarian cyst, and to base the terminology solelj^ on microscopic 
findings. Unfortunately, in the eases herein reported,’ this is impossible since 
these structures were all necrosed. Thus, we can only refer to them as cystic 
appendages, commonly laiown as hydatids of Slorgagni. 

When torsion occurred, pain was the most frequent complaint. In at 
least one instance, however, pain was lacking, although a tiny twisted 
gangrenous hydatid was found incidentally dnring unrelated surgery. At 
the onset the pain was often diffuse, later becoming localized to the right or 
left lower quadrant. The intensity varied from mild to severe and the 
duration from a few hours to days. The only characteristic quality of the 
pain was its coliclcj'- or cramplike nature, which was noted bj’’ almost all 
authors. Not infrequentlj', an antecedent history of previous attacks, over a 
period of from weelcs to years, was elicited. In about 25 per cent of the 
patients, onset of dysmenorrhea dated from tlie first attack of pain. Such 
dysmenorrhea has been observed to disappear following removal of the 
hydatid. Nausea and vomiting occurred in 50 per cent of all patients. 



Fig. 1. 

Physical examination was not significant. Some patients Avere acutely ill 
and evidenced considerable discomfort but no patient appeared seriously 
ill. The abdomen Avas occasionally distended, usually tender, and sometimes 
rigid over the invoNed area. In only tliree instances did the temperature 
exceed 101° P. or the pulse 100. Leucocytosis A'^aried from 9,200 to 21,000, 
averaging about 15,000. There AA’-as no correlation betAveen symptoms, findings, 
and blood count. 

In fourteen of the tAventy-tAvo eases, the hydatid Avas right-sided. This 
apparent predilection for the right is probably indicative of greater anxiety 
over right loAver quadrant pain because of fear of appendicitis. As a result, 
exploratory operation is more frequently perfonned for right-sided complaints 
aiid more right-sided tAAUsted hydatids are discovered. Left-sided iuA^^olvemcnt Avas 
variously diagnosed as left-sided appendicitis, tivisted left OA'arian CA-st and 

ectopic pregnancy. 
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Of twenty patients in whom the .age i.s known, tlie youngest was thirteen 
and the oMe.st forty-tlircc, willi eleven patients under thirty. Five patients 
were pregnant from two to seven months. Still, we do not believe that 
pregnane^' is a predis])osing factor, liathcr, pregnant women probably are 
more concerned about themselves and their physicians are more solicitous. 

Examination of the removed tissue has yielded little information indic- 
ative of etiology since such ti.ssue is generally necrosed and difficult to 
recognize as any specific structure. 

Torsion of a hydatid, even when associated with gaugi’ene, does not 
lead to serious intra-abdominal disea.se. Since the tissue involved is small and 
usually not adherent to the bowel, one can expect aseptic necro.sis to occur 
witli slight degrees of jmritoneal reaction. No patient has ever been known 
to die from failure to operate upon a twisted liydatid. It is probable that 
patients occasionally operated upon with a diagnosis of acute appendicitis 
actually suffer from a small twisted gangrenous hydatid which is overlooked. 
The McBurney inci.sion does not lend it.self to thorough inspection of the 
pelvis. The frequently reimrtcd ]n'escnce of scro.sanguiueous fluid in the 
abdomen should make one very suspicious of pathology other than the 
appendix. "With bloody peritoneal fluid, the adnexae must be inspected, 
including the fimbriated region. 

Clinically, the five patients we report fall into three classes. Two 
suffered acute pain, without nausea and vomiting, and were operated upon 
within a few hours. One was diagnosed as acute appendicitis and the other 
as a twisted left ovarian cyst. Two other patients complained of intei’- 
mittent right lower quadrant pain over a period of years. These patients 
were not in acute distress on admission and were studied in the hospital prior 
to surgery. One was diagnosed, after transabdominal pneumoperitoneal roent- 
genogram, as a twisted right ovarian cyst. The other was considered to have 
recurrent ap])endicitis. This patient had a gangrenous left-sided hydatid al- 
though pain was referred solely to the righr side. The last patient presents 
a unique situation. She entered the hospital without abdominal distress, for 
hysterectomy because of fibroids. The finding of a small, twisted, gangrenous 
hydatid was incidental. It points out, however, that asymptomatic gangrene can 
occur. 

Bimanual finding.^ were not helpful. In one patient, pre^nouslj' knonm to 
have a cystic adnexal mass, the diagnosis was twisted ovarian cyst. The mass 
proved to be a large hydatid of Morgagni. In the other patients, there was only 
tenderness. On abdominal palpation, tenderness was noted in either right or 
left lower quadrant. Rectus muscle rigidity was not observed in this group. 

A gangrenous hydatid was removed from each of these patients. The size 
varied from 5 to 25 mm. and the pedicle from 10 to 25 mm. In no patient did 
the temperature exceed 100.2° F., and in only one was the pulse over 100. 
The two patients with acute symptoms had white blood counts of 13,000 to 19,- 
400, while the other three Avere from 9,300 to 9,750. 

Conclusions 

1. The symptoms arising from toi-sion of a hydatid of Slorgagni closely 
resemble those of acute appendicitis,- if right-sided. The pain, however, is 
usually colicky and has been intermittently present over a period of time. The 
patient is usually not so sick as to seek early medical care. Nausea and vomit- 
ing are frequently present. The temperature usualty is less than 101° F. and 

the pulse under 96. 
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'I’lic hocoihI : M !•.«, .1. .K,, A"('<] .'{0 yf!ir.«, piirji 0, Gravid!! 0, wjis /ir.'-t .sliidiod by ilia 
KCiiilouiiiiJuy sorvico wi(1i nogjitivo fiiidinm.*!. hilia Imd kaifeliko, sjiiisinodic itain in tlie 
k'ft lowar tjuiidrnnt. On ])o.‘i(orior rolpotomy incision, a \v!ilnul-.«iz(! liydiiliil, Iwistcd on it.s 
pediclo from (Ik* left (nbe, \v;is foiind lyinm in (lie cnl-de-siic. 

'.I'lio lliird jnitient: Mr.s. .1. A., afri* (’>1 yenr.«, jaini i, f;ravida ii, entered tlie lio.sititiil 
at Ike ^)e^Iinnin^; of lier nintli niontli of jirttmnane.y. 81 k! eomidiiined of nanseii, vomiting, 
!ind knifeliko pain in the riglit. side jit the level of the umltilitm*;. Her temitonitiirc wiis 
100,2° F. ami her white blood etdl tannil 10,0.10. Aeiite ai)j>endicitis Wiis diagno.sed tind 
she was 0[)enit(!d ii[ion throngli a mn.'^ele-.splitting incision. The ap[iendi,K wa.s found 
normal and wsis left in; a Wiilnnt -.sized twisted hythititl was removed from the right 
tube. She delivered norimilly, thirty-six hours biter, iind nmde !in nneveni fill recovery. 

.Dll. K. K. GHFl'lNH. — Tin* term “ jianimesonejihric duct'' niiikes good scn.-ic. Gnien- 
wahl Inis very beutifully ilemoustnited thiii it.s itdviincing tip grows under the basement 
membriinc of the mesoneiihric duct. He has also shown that its normal development is 
deiiendent on the jire.senee of the mesonephric duct. 

Tlie development of (lie oviduct (imbria is a veiy complex process. Hecause of 
this very comjdexit.y, aberrsint ejiitherml strnclAires of panimesonnphric origin iire frequently 
found in or on the bioad ligament. The “hydsitid of Morgagni” or better termed 
“ jiednncnliited paromesonejihiic cyst” is such a strnetnre. Its mode of origin can easily 
bo demonstrated in the embryo. In properly jirepareil tissues from the adult, its jjariune- 
.‘■onepliric derivjition Jilso c;ni be easily demonstrated. Its epithelium is identical to that 
of tlic oviduct and is distinctly different from tlmt of mi'sonepliric tnbnle or mesonephric 
duct origin. 

Tlie differences between the epithelia of jiaramesonephiic and mesonephiic origin have 
been discussed in some detail in !i publication by l)rs. Gardner, Gicene, and Peckluim in a 
recent i.ssne of thi.s .Tourmil. 

Dll. IIHIS (Closing). — 'I'lu* occurrence of lhe.<e twisted cysts of Morgagni or mesonephric 
romiiiints in the cour.sc of sovor.'il ye;ir.s .stimulated n.s to make this report. IVc hope to find 
out whether they tire Jis infrequent as the literature leads ns to believe. Secondly, we 
would like to emiihasizo that, when the patient is openited upon for what seems to be 
a ruptured iip])cndix or a twisted ovariiin cyst and nothing is found, it is much more 
.satisfying to find (ho cjuise of the trouble to be !i twisted hydatid of Morgagni rather 
than to tdose the iibdomen without having found any pathology to account for the symptoms 
for which the liiparotomy was [lerformed. 
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2. Tlie pelvic organs sliould be examined at every laparotomy. This be- 
comes increasingly important when serosanguineons fluid is encountered. If a 
McBurney incision has been used, it may require extension to make such ex- 
amination possible. 

3. Pedunculated hydatids of Morgagni encountered during surgical pro- 
cedures should be removed prophylactically. 

4. Torsion and even gangrene can occur with few if any complaints. 

5. Although only a total of twenty-six cases of torsion of the hydatid of 
Morgagni have been reported, the condition ]3robalfly occurs fairly frequently; 
at times it may be overlooked, at other times misdiagnosed. 
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Discussion 

DR. FEED O. PRIEST. — The pedunculated hydatid is relatively common as seen in 
pelvic surgery. Torsion with acute symptoms might be expected to be relatively common 
but this is not true. In reviewing the records at the Presbyterian Hospital, I could 
find only three cases occurring since 1930. In none of them was a correct preoperative 
diagnosis made, acute appendicitis or twisted ovarian cyst being suspected. The fact 
that more have been found on the right side is probably due to the fact that “right-sided" 
abdominal pain is regarded more seriously and surgery is advised, while pain in the 
left lower quadrant is often treated conservatively. 

The presence of straw-colored or blood-tinged fluid was not mentioned in any of 
the three operative records that I am reporting. The presence of such fluid, varying from 
a few cubic centimeters up to one ounce or more, was recorded over a period of two 
years. We found that it 'bore a definite relationship to the age of recent corpora lutea, 
whether or not hydatids -were present. 

The first of our patients: Mrs. E. K;, aged 27 years, para 1, gravida 1, had had 4 
previous attacks of collicky pain in the right low'er quadrant. Nausea and vomiting 
occurred with the attack. On admission, her temperature was 99.2° E., her white blood cell 
count 12,000, and there w'as moderate rigidity in the right lower quadrant. A plum-size 
gangrenous hydatid and a normal appendix -were removed at laparotomy. 
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Altliongli there have been no adequate clinical tests to ditPei-entiate false 
from true incontinence, the following therapeutic method has proved satisfac- 
tory. It can be used as an aid in selecting cases of incontinence which require 
surgery. In many cases the incontinence may be cured by this method alone. 
Incontinence may return as a result of a recurrence of the original inflammatory 
lesions. 

A course of treatment’ by dilatation of the urethra with graded Hegar 
dilators from No. 6 to No. 9 is given once w’cekly. After the urethra has been 
dilated for approximately five minutes, tlie bladder is emptied with a catheter, 
and 5 per cent silver nitrate on a long applicator is applied topically, vith or 
without an endoscope, to the trigone, bladder neck, and iirclhra, as dcscriljcd by 
Oberlander'' and Kelly and Bui'uam.''' 

i\ji attempt is made to strengthen the vohnitary urinary sphinetei's by in- 
stnicting the patient to start and slop the urinary stream several times during 
micturition. Ephedrine (25 mg.) is prescribed tlu'cc times a day for its s.^un- 
patheticomimetie action. This drug contracts the internal sphincter and at the 
same time is a powerful depressant of vesical function.' 

The material analyzed consisted of 175 consecutive eases seen at the Beth 
Israel Hospil.al Female Urologie Clinic from March, 1941, to IMarch, 1947. The 
majority of the patients were intradepartmental referrals, presenting urologie 
s^Tuptoms, often after some form of surgery had been performed on the vaginal 
walls. Many of these patients presented eases of incontinence which had been 
treated surgically for the cure of tliis .sjnnptom. Some of the otliers had various 
types of vaginal surgery. Among thc.se 175 cases, 82 patients presented them- 
selves with tlie chief . SATuptom of urinary incontinence, with or without other 
urologie complaints. The high incidence of incontinence in this series may ap- 
pear unusual Avhen com])ared to similar studies reported elsewhere. HoAvever, it 
must be kept in mind that this group was a hand-picked series selected for the 
analysis and treatment of urinary complaints usually in older Avomen, often 
occurring after operations for cystocele. 

Although urinary incontinence in the ma,iority of AAmmen is due to injuries 
incurred during parturition, the s.Aunptoms often fail to make their appearance 
until after the menopause. Seventy-six per cent of the patients in this group 
fell into either the menopausal or postmenopausal decades. Of the 82 incon- 
tinent cases, 70, or 85 per cent, Avere betAveen 41 and 70 year’s of age. 

Cases AA^ere classified as to the degree of incontinence,® as shoAAm in Table I. 

Table I 


KCAIBER OP 
PATIENTS 


Mild incontinence occurs paroxysmally on stress foIloB'ing 50 

lifting, coughing, or sneezing 

Moderate grade of incontinence occurs regularly following 27 

any form of exertion 

Marked incontinence occurs on change of position 4 

Complete incontinence is inabilitj^ to retain urine in the 1 

bladder regardless of position 


The cases can be grouped further clinically as folloAA^s : 

Group I. Cases of incontinence AAdiich had had no previous vaginal surgery. 
Group II. Patients in Avhom incontinence first appeared after vaginal 
surgery. 




NONOPEEATIVE TREATMENT OF URINARY INCONTINENCE 

IN WOMEN* 

j\Iaurice Rashbau:m, M.D., and Carl. C. Mandklbauai, M.D., New York, N. Y. 

(From the Urologic Clinic of the Beth Israel Hospital) 

I NCONTINENCE ma.y vary from mere dribbling on occasions to complete loss 
of urinary control at all times. Jnst as there is a variation in sensitivity to 
pain, so is there a difference in the reaction of individuals to loss of bladder 
control. "Stress incontinence”^’ - indicates loss of nrine under various circum- 
stances related to, effort on the part of the patient, such as lifting, coughing, 
.sneezing, etc. It is these cases which are pi'operly subjected to operative treat- 
ment; but clinically, true stre.ss incontinence is difficult to differentiate from 
false incontinence caused by irritative lesions in the bladder or urethra. 

One of the commonest causes of urinary complaints in the female, which 
may be present from early infancy throughout life, 'is a papillary posterior 
urethritis due to infection in the glands near the vesical orifice. Folsom'* be- 
lieved that this infection may take place during the dia]:)er stage of life. In- 
fections of vai’ious types, ascending from the vulva and vagina, may create 
inflammatory lesions in the urethra and bladder. Among the etiologic agents, 
the trichomonas. Monilia, and many varieties of bactei’ia may cause irritative 
lesions resulting in false incontinence. 

No satisfactory te.st has been devised to determine whether a patient has 
true or false incontinence. X-ray studies, eystometric readings, endoscopy, and 
cystoscopy have all proved of little value in differentiating true from false in- 
continence. A test commonly used to detect incontinence in women is performed 
by instilling 2.50 e.c. of saline into the bladder and having the patient cough or 
strain Avhile in the lithotomy and erect positions. However, during this test the 
patient may voluntarily close her external sphincters and prevent leakage, while 
under ordinary conditions when she sneezes, lifts a heavy object or coughs, she 
is not on her guard to prevent bladder loss.-’’ For this reason, this te.st should 
not be used as a reliable index to determine incontinence. 

At the present time the treatment of urinaiy incoiitinence in women is 
largely surgical, attempting by operative measures to restore damaged structure 
and function. Occasionally women who have had excellent technical operative 
repairs for supposed stress incontinence may remain incontinent because their 
loss of bladder conti’ol Avas never dxie to true "stress incontinence.” Other 
patients, following operation for cystocele without incontinence, have developed 
incontinence after Avell-coneeived and rvell -executed operative measures. The 
incontinence in many of the latter cases is belieA’ed to be due to irritative le.sions 
in the bladder or urethra, or both, created by the operation; and thus should 
be classified as false incontinence. Sometimes true "stress incontinence” is 
present together with false incontinence. 

*Reacl before the Section of Obstetrics and Gynecology on Oct. 28, 1947, at the Academy 
of Medicine. 
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4. This method may at limes he -used successfully in preventing unneces- 
sary operations on patients with false incontinence, and in the salvage of pa- 
tients suffering from incontinence unimi)roved by surgery; or following opera- 
tions on the antcrioi' vaginal wall. 

5. Of 68 cases of urinary inconlinence with adequate thera})y and follow-up, 
27 (or 40 per cent) were cured; 28 (or 41 ]mr cent) Avcrc im])roved, while 13 
(or 19 per cent) wore not helped by this form of thcra])y. 
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Group III. Cases following vaginal surgery wlio altliougli preoperative in- 
continence liad been noted, had had no specific operative procedure for its cure. 

Group IV. Cases of incontinence avIio had had vaginal surgery for tlie cure 
of incontinence with failure. 


Table II. Duration op Therapy 


1 month 

22 

cases 

2 to 3 months 

21 

cases 

3 to 6 months 

14 

cases 

6 to 18 months 

11 

cases 

- 

68 

cases 

Did not return 

14 

cases 

Total 

82 

cases 


The results of treatment are indicated in Table III. 


Table III. Analysis of Cases 




ANTERIOR VAGINAL WALL | 


RESULTS OE THERAPY 


NUM- 
BER OF 
CASES 

ADE- 

QUATE 

CYSTO- 

CELE 

OVER- 

COR- 

RECTED 

CURED 

1 IM- 

PROVED 

FAILURE 

NOT 

RE- 

TURNED 

Group I. 









No surgery 
Group II. 

30 

11 

19 

0 

9 

12 

5 

4 

Postoperative 
incontinence 
No preopera- 
tive inconti- 
nence 

Group III. 

14 

8 

4 

2 

V 

3- 

4 

4 

3 

Untreated 
preoperative 
incontinence 
Group rV. 

15 

10 

3 

2 

7 

5 

0 

3 

Incontinence 
not cured by 
surgery 

23 

15 

2 

6 

8 

7 

4 

4 

Total 

, 82 

44 

28 

10 

•27 

(40%) 

28 

(41%) 




Summary 

1. False incontinence due to irritative lesions of the urethra, vesical neck, 
and bladder is frequently encountered in women. False incontinence is often 
confused by the doctor and patient and considered, to be stress incontinence. 
The two conditions may co-exist. 

2. No adequate tests have been described to differentiate these two types 
of incontinence. The so-called continence test cannot be used as a reliable 
index to measure incontinence. 

3. It has been found that dilatation of the urethra, topical applications of 
silver nitrate, and the use of ephedrine will usually cure false incontinence. 
The method described may be used, therefore, as a therapeutic test to differen- 
tiate false from true stress incontinence prior to surgery. 
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from one piece of natural or synthetic latex, and is pliable enough to vary 
its contour, depending upon the pressure gradients upon it. The latex, bag 
-is made in only one size. It can be introduced readily through a cervix 
where only 2 cm. of dilatation exist. Quoting from Woodwai’d,” “When it 
(the bag) is placed in the uterus, the preasure upon its upper portion causes 
that portion within the cervix to exjiand and to exert out,ward pressure on 
the cervical . ring in a much more po.sitive manner than the non-elastic, 
wedge-shaped bag. For this reason, it is only rarely necessary to apply 
traction . . . When the bag is pushed out by pressure from almve, the 
dilatation is greater than the circumference of the bag, because with each con- 
traction of the uterus the bag is slmrlencd and its.eireunifercnce expanded.” 



Fig. 1. 


Method of Use 

The bag is attached by a rubber tubing to a Kelly bottle and sterile 
water is allowed to run in until the bag is the desired size (usually holding 
400 to 500 c.c.). All air is expelled from the bag and tubing. The water 
is allowed then to run back into the Kelly bottle, creating a vacuum in the bag 
and facilitating the folding. The collapsed bag is folded and grasped vdth 
a curved sponge stick and then is introduced by touch (or preferably by sight) 
through the cervical os. 

When the bag is inside the os, the sponge stick is removed, the tubing 
unclamped, and the water slowly fills the bag. The neck of the bag is secured 
with a clamp, and the tubing is disconnected. This technique is preferred to 
that of filling the bag with a syringe because of its convenience, ease, and less 
chance for contamination. 


Incidence 

During the ten-year period included in this paper, there were 22,935 
deliveries; in 244 eases the delivery was aided by a bag, giving an incidence 
of 1 per cent. (Table I.) This rate is higher than that reported elsewhere.^’ “ 
The policy of conservative obstetrics has always been dominant in this 
hospital, and readily accounts for this high incidence. During the last four 
years, however, the use of the bag has decreased slightly because of the re- 
evaluation of its indications and the lack of good latex necessary to manufacture 
new bags. 

' Table I. Incidence of Use 

Total deliveries 22,935 

(1938-1947 inclusive) o.*.* 

Delivered witli bag 244 1% 



THE HYDROSTATIC BAG IN OBSTETRICS- 

N. S. Assali, M.D., AKD R. W. Kistker, M.D., Cincinnati, Ohio 

(From the Department of Obstetrics, Cincinnati General Hospital, and the University of 

Cincinnati College of Medicine) 

T he use of the hydrostatic bag in obstetrics has been a debatable point for 
many years. Opinions expressed in modern textbooks and recent literature 
lead one to believe that the liag is a relic of a ])ast era, and has no place in mod- 
ern obstetrics.’’ ’’ Others,-’ ■*'” however, maintain that certain indications exist 
where it may be employed advantageously. 

For this reason, it was deemed necessary to collect a sei’ies of cases in 
which the same elastic bag was used and the procedure did not vary. An 
attempt was made to scrutinize the indications, fetal and maternal mortality 
and moi’bidity, along with other complications inherent in the use of the bag. 
Based on these factors, certain conclusioiis regarding this controversial subject 
can be drawn. 

Material 

The material included in this paper was collected from the obstetric 
records of the Cincinnati General Hospital. It covered a ten-year period from 
1938 to 1947, inclusive. The insertion of the bag and the ultimate delivery 
were performed by one of the members of the resident staff. ]\Iany of these 
patients Avere subjected to various vaginal or rectal examinations by members 
of the house staff and senior medical students for instructional purposes. 
Others Avere referred to this hospital folloAving mismanaged labor in the home. 
Most of them had had no prenatal care. It Avas expected, therefore, that the 
maternal morbidity Avould be high. 

Typs of Hydrostatic Bag 

According to WoodAvard and Gardner,'’ the earliest bag to be used Avas a 
bladder type devised by Schnakenbui’g in 1831, Avhicli Avas discarded soon 
thereafter. This Avas replaced by Carl Braun ’s rubber balloon-shaped bag. 
De Ribes and Voorhees described the nonclastic bag, Avhieh became popular 
and is noAv em])loyed in many hospitals in this country. The nonelastic bag, 
hoAvever, has several disadvantages. When distended Avith fluid, it acts as 
a driAung Avedge, and possesses no elasticity or adaptability. One often 
resorts to traction to force this unyielding mass througlj the cervix, frequently 
Avith resulting lacerations. Furthermore, different sizes must be used to 
effect adequate dilatation, necessitating longer time, more manipulation, and 
gi’cater possibility of infection, trauma, and prolapse of cord. 

In this department, the original Braun bag has been modified by teehnicianst 
in this city to eliminate all seams and rough edges. (Fig. 1.) It is molded 

*Read before the Cincinnati Obstetric Society, Feb. 19, 194S. 

tPresent bafr is made by Mr. AA'’aIdo Vounkers followingr the specifications set forth by 
Dr. AA'illiain P. Gillespie. 
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in nlero when the diagnosis is made, and Die eorvix ol'len is ])artial]y dilated, 
soft, and easily amenable to vaginal delivery. In the priinipara with a long, 
hard, nneffaced cervix, the ])i’oecdnre of elioice is cesarean section I'cgardless 
of whether the infant is alive or dead. In abrnptio jdacentae as well as in 
other types of hemorrhage, thp membraJies woi-e ruptured aiditicially first, 
bringing about as much contraction of the uterus as i)ossible, and the bag 
inserted intraovulaj'ly. It is ncce.ssary also to note exactly when the bag is ex- 
pelled from the uterus in oi'dcr to prevent the accumulation of blood behind it. 
As soon as the bag is found in the vagina, the patient should be prepared for im- 
mediate delivery. 

The same (U'iteria have been ajjplicd to ])artial .se])aJ-ation of the placenta. 
Seven cases of this type having been treated with the bag, re.sulting in five living, 
one stillborn, and one nonviablc infant. Other tyi)es of bleeding, listed in 
Table IT, are of .secondary im])oi1anee and need no fui-ther disciassion. 


Taiii.k it. lxi)icA'rio.\-.s for U.sk 


INDICATION' 


NO. or CASKS 

3. Bleeding . — 



A. Placentii Previa 


04 

Central 


12 

Partial 


20 

^farginul 


2.3 

B. Abruptio placentae 


23 

C. Partial so])aration 


7 

D. Lute iibortion 


4 

E. Circumvallate placenta 


O 

P. Low Implantation 


i) 

G. Undetermined 


n 

,) 

Total 


W 

2. Dilatation . — 



A. Prolonged labor 


54 

B. Breech 


19 

C. Transverse 


13 

D. Twins 


4 

E. Miscellaneous 


12 

Total 


.102 

3. Toxemia . — 



A. Pre-eclampsia 


20 

B. Eclampsia 


14 

Total 


34 


(2) Dilatation. — In this group were included the patients in whom the 
bag was used to secure full cervical dilatation because of insufficient natural 
forces, or because of some abnormality in presentation. The presence of the 
bag in the lower segment and cervix initiated regular contractions, and 
dilatation proceeded rapidly. The bag was chosen only after elimination of 
cephalo]:)elvic disproportion as an etiological factor. Accordingly, 54 cases classi- 
fied as prolonged labor, due either to uterine inertia or cervical dystocia, were 
delivered after being aided by the elastic bag. (Table 11.) Adequate cervical 
dilatation was successfully secured in all cases. 

Breech, mostly footling variety, and transver.se pi’csentations constituted 
other indications. ’ Beduetion in fetal mortality Avas secured in the cases of 
transverse presentation treated by tfie use of the bag. The reason for this 
was that the bag not only secured cervical dilatation, but prevented rupture 
of the membranes and prolapse of the cord, thereby facilitating the performance 
of delivery by podalie version. 
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Indications 

Accepting Webster’s® classification, we sebematically divided the patients 
into three main groups for: (1) Bleeding, (2) aid in cervical dilatation, and 
(3) induction of labor in toxemia. 

Pig. 2 shows the percentage of eases in each group. 

INDICATIONS 



Figr. 2. 


(1) Bleeding. — Many authors'*’®’' believe that placenta previa is the 
major indication for employment of tlie elastic bag. Table II reveals that 
this complication accounted for 64 cases. Of these, 12 were central placenta 
previa; 3 of them were treated by inserting the bag in the vagina in an 
attempt to control hemorrhage until the operating room could be prepared for 
cesarean section. In these 3 cases the infants survived, while 7 of the remaining 
9 cases delivered vaginally resulted fatally for the infants. Therefore, we 
no longer advise the bag in the treatmcjit of central placenta pre4aa. The 
present trend of thought in this department is to limit the bag to partial 
placenta previa (with artificial rupture of the membranes) when the cervix 
is soft and partly dilated. The marginal type is treated most advantageously 
by rupture of the membra7ies alone, and, occasionallj’, by bag insertion.^® 
In the majority of cases of placenta previa, the infant is premature and can be 
delivered easily by the vaginal route, following control of hemorrhage and 
cervical dilatation. 

Abruptio placentae Avas the second indication among the bleeding patients. 
The bag was used 23 times for this complication, and only Ihree live infants 
were delivered. The majority had no fetal heartbeat on admission. 

Abruptio placentae in the multipara is still listed among our ])rimaiy 
indications. This is justified by the fact that the infant lias usually expired 
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(Table V.) Fig. 3 shows the incidence of morbidity in each group of cases. 
In the bleeding group, the morbidity was liigher because some of tlie patients 
were in poor general eojidition upon arrival at the liospital, due to extreme 
blood loss. Recently, we have been able 1o lower the maternal morbidity 
considerably with prophylactic sulfonamides, and parenteral or vaginal 
penicillin. 


MATERNAL MORBIDITY 



Fie- -T 


Table V. Complications 


PEll CENT OF 



CASES 

TOTAL 

Infection 

8G 

35 

Cervical laceration 

9 

3.7 

Prolapsed cord 

24 

9.S 


Nine cases were found to have cervical lacerations. The trauma, however, 
was possibly produced by the internal podalic version which frequently fol- 
lowed the extrusion of the bag. 

Prolapse of the cord occurred in 24 cases resulting in six infant deaths 
and three nonviable stillborns. The.se figures might possibly be reduced by 
more careful auscultation of the fetal heart immediately after insertion of 
the bag, and again after its expulsion into the vagina. 

Displacement of the fetal i?osition is attributed by sevez’al authors to the 
use of the bag. This complication, hoAvever, was observed only in a feAV 
eases, and did not cause serious difficulty in the outcome of the delivezy. 

Fetal Mortality 

The gross fetal mortality for the ezztire series Avas 43 per cent and the 
corrected 25 per cent. (Table VI.) 

Pig. 4 shoAvs the corrected fetal mortalitA’- in each group. These figures 
Avere corrected by excluding congenital abziormalities incompatible AAOth life, 
and macerated, nonviable fetuses. Prematurity Avas not considered as a 
correction factor. For the bleeding cases, the corrected fetal mortality dropped 
from 57 to 27 per cent; for the dilatation group, from 27 to 20 per cent; and 
for the toxic group, from 48 to 30 per cezzt. Our gross fetal mortality Avas 
less than that reported by Webster,'’ but our corrected mortality Avas ap- 
parently higher, because of a difference in the correction factor. 
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Other eases (miseellaiieous) of premature ru])ture of the membranes, 
prolapsed cord, twins, brow presentation, face presentation, anencephalics, 
also were treated wilh tlie hag. 

(3) Toxemia. — It is well recognized tliat the best apj)roaeh in the treat- 
ment of patients with toxemia is along conservative lines. The policy of 
this department has been to induce labor iu oclamptics only after the con- 
vulsive .stage has been controlled, and the patient is in good general condition. 
Medical induction with stripping of the membranes is attempted first. Where 
this fails, and when the condition of the cervix iiermits, a bag is inserted 
extraovulai'ly, and delivery is effected by the vaginal route. In rare cases, 
because of disproportion, or the condition of the cervix, cesarean section is 
performed. 

Induction of labor was secured by the bag in 20 pre-eelamptic and 14 
eclamptic patients. (Table II.) Eighteen, living babies were delivered, giving 
a gi'oss fetal mortality of 4S ])er cent and cori-eeted of 30 per cent. 

Type of Delivery 

In this series there were nine sots of twins, giving a total of 253 infants. 
Spontaneous and poclalic version were the ]n’e(lominant types of delivery. 
(Table III.) Five patients were delivered by cesarean section after the in- 
sertion of the bag. As stated before, in three cases of central placenta previa 
the bag was used in the vagina to control hemorrhage. In the remaining two, 
cephalopelvic disproportion was not detected, and extraperitoneal cesarean 
section was pei-formed after an unsuccessful attempt to perform vaginal 
delivery. 

Table III. Tvce of Delivery 


NO. OF 
CASES 



FORCEPS 

BREECH 

CESAREAX 

SECTION 

Bleeding 

lOS 


54 

34 

7 


3 

Dilatation 

102 


18 

28 

27 

27 

2 

Toxemia 

31 

•« 

15 

8 

6 

5 

0 

Total 

244 


87 

70 

40 

42 

5 


Parity 

Table IV shows that, in the bleeding cases, 85 per cent were multiparas, 
mainly because placeiita previa was more common in the multiparas, and 
most of the primiparas were treated by cesarean section. Of the total, 66 
per cent were multiparas. 


Table IV. Parity 


INDICATION 

PRIMIPAmVS 

JIULTIPAKAS 

Bleeding 

16 

02 

Dilatation 

52 

50 

Toxemia 

15 

19 


Complications 

Puerperal infection frecjuently follows the use of the hydrostatic bag.*’ 
Many authors have decided to eliminate its employment chiefly because of this 
danger. With this in mind, careful study was made of all eases whicli 
presented a temperature of 100.4° F. on any two days, exclusive of the first 
twenty-four hours post partum. Eighty-six patients were classified as infected. 
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A8SAL[ AA’F) KISTKEK 


Am. L Oliit. 5: Gyner. 

Octol>cr. 19 1 8 


The fust. CiiHG wiiK a ‘12-yoar-ol(l imillipura, ailaiitieil to tlie hospital laaiauso ol‘ ante- 
partum 0 {'lamj)sia, i)roiu;Iiial asthma, tind heart failure. She was (iolivercrl Iiy an internal 
poclalic version ami breecli e.vtia'Kjtion followinj; bag imluetion. She developed a subphrenic 
abscess, and died )15 days after admission. 

The second case was a :i5-year-old, colored multipara ailmittml in shock with a diagnosis 
of placenta previa margiualis. fshe was delivered by internal j)odalic'. version after insertion 
of the bag. Death was due to uncontrolled hemorrhage, and autopsy revealed a laceration 
of the lower uterine segment, which was not recognized and jjossibly was due to the mode 
of delivery. 

The third case was a :)2-year-old, white imiltipara admitted in severe shock, with a 
diagnosis of premature separation of a low imjilantcd jilacenta. Delivery was by jjodalic 
version and breech extraction after insertion of the bag. She died of infection a month later. 

The fourth case was a .'12-yoar-old, while multi para who ju'osentcd the findings of the 
dystocia dystrophy syndrome with jirimnrv uterine inertia. Dilatation was secured with the 
bag, and she was delivered by internal jiodalic version and breech extraction. Severe post- 
partum hemorrhage ensued, and a delayed hy.stcrectomy was jicrformcd, but the patient 
died a few hours later. 

In all o! llie afoirmtMilionod oases, dcalh was con.siderod pi'eventablc. 

Discussion 

An analysis of the ligufcs report od in this i)aiK>r leads one to believe that 
there is still a jtlaee i'or the hydrostatic bag in obstetrics. The suece.ss of this 
procedure, however, depends on several factors: the choice of the type of bag 
to be used, the technitiue of its employment, the .iudicious selection of cases, 
and the close observation of tlm ])atient during labor and delivery. The 
selection of the correct bag and the type of patient are of ijaivunount importance. 

The fetal mortality in this series could not be compared with that reported 
for cesarean .section since jnany of these patients wore not suitable for abdominal 
delivery. 

The maternal morbidity could be reduced by regular use of antibiotic 
drugs. Furthermore, the use of the bag in such cases was justified by the large 
incidence of prematurity and mulliparity, and by the ]ioor general condition of 
the patients. 

From the available data, the following indication.s. for the use of the 
hydrostatic bag can be selected: 

1. Placenta previa partialis, and occasionally marginalis. 

2. Abruptio placentae when the infant has already expired, and the 
cervix is somewhat dilated and soft. 

3. Transverse presentations in the mtiltipara when the cervix is amenable. 

4. Breech presentations, particularly footling variety in the primipara, 
or in the multipara with partially obliterated cervix, and when there has 
been premature rupture of the membranes and failure to ])rogre.ss. 

5. Induction of labor in the toxemic patient when the cervix is amenable, 
and more conservative methods have failed. 

6. Uterine inertia in the absence of disjjrojmrtion, when there is no 
evidence of intrauterine infection. 
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Table VI. Petal Mortality 



NO. OP 

CASES 

stillborn 

NEONATAL 

DEATHS 

TOTAL 

GROSS 

MORTALITY RATE 

(percent) ■ 

Dilatation 

108 

54 

7 

61 

57 

Bleeding 

102 

22 

6 

28 

27 

Toxemia 

34 

12 

4 

IG 

48 

Total 

244 

SS 

17 

105 

43 


FETAL MORTALITY (CORRECTED) 



BLEEDING DILATATION TOXEMIA 


Pig. 4. 


' Prematurity 

Eighty-seven infants were premature, and 52 of these were either 
stillborn, or died neonatally. (Table VII.) The highest incidence of 
prematurity was observed in the bleeding cases. These figures emphasize 
the fact that the use of the bag is a wise procedure in a patient with a pre- 
mature infant having- only a minimal chance of survival. Premature babies 
were classified according to their weight (less than 2,500 Gm.), and according 
to the length of gestation. 


Table VII. Prematurity 



CASES 

! 

prematures 

1 DEATHS 

PREMATURE 

MORTALITY 
RATES (PER CENT) 

Bleeding 

108 

54 

38 

70 

Dilatation 

*102 

13 

7 

53 

Toxemia 

34 

20 

7 

35 

Total 

244 

87 

52 

60 


, Maternal Mortality 

Tliere were four maternal deaths in this series. In none of these, however, 
could a definite relationship between the cause of deatli and the use of the 
bag be demonstrated. 
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CHONDRODYSTROPHY FETALIS 

Edith L. Potter, M.D., Ph.D., akd V. A. Coiocrstone, jM.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, The University of Chicago, 
and The Chicago J/ying-in Dospital) 

I NTEREST in the subject of chondroclystrophic aw.nrllsm was given added impetus at The 
Chicago Lying-in Hospital, when, on April 22, 1947, a chondrodystrophic infant was 
delivered by cesarean section. Both parents of this baby were typical chondrodystrophic 
dwarfs. Although the incidence of infants born with this developmental defect is not suffi- 
ciently rare to warrant comment, the fact that both parents also prc.scnted this form of 
dwarffsm makes the case worthy of report and some discussion. The very extensive work of 
Eischbieth and Barrington^ (1912) lists onl}" two instances in which a baby and both ijarents 
were chondrodystrophic. A partial re\'iew of the literature from 1901 to 1942 discloses no 
similar cases. A newspaper item published in Denver, Colorado, in 1943, stated that a dwarf 
baby had been born by cesarean section to dwarf parents, but we have been unable to verify 
this report. Both parents seem to have been dwarfs, but whether they were chondrodystrophic 
is not certain. 

Our case report is as follows: 

Mrs. J. M., a 28-year-old white, priraigravid, married, chondrodysfropliic woman, first 
reported to The Chicago Lying-in Outpatient Department on November 29, 194G, for prenatal 
care. She was escorted by her husband, who was also a typical chondrodystrophic dwarf. 
Her past medical history was not noteworthy except that she had had defective skeletal 
development since birth. She had attended public schools, where her progress liad been 
average. The patient’s father and mother are living, well and normal. She has five sisters 
and one brother, all living, well and normal. No dwarfism was found when her pedigree was 
traced through four generations. The patient’s husband was able to establish a pedigree 
through three generations in which there was no dwarfism. His father, mother, and three 
brothers are all living, well and normal. Each of his brothers is married and has two, three, 
and three normal children, respectively. ^Irs. J. kl. ’s obstetric history was not unusual. Her 
menses appeared at the age of 13 years, the cj'cle was twenty-eight days, and the duration was 
two days.* Her last menstrual period was August 20, 194G, and it was normal. The estimated 
date of confinement was May 27, 1947. Physical examination showed the patient to bo in 
good health. All the findings characteristic of chondrodystrophy were present. There was 
no evidence of rickets. Her height was IIG cm., and she weighed 33.7 kg. The pelvic exam- 
ination was recorded as follows: external genitalia normal; introitus nulliparous; vagina 
normal; the cervix was above the pelvic inlet and could not be palpated because of the pelvic 
deformity; the sacrum was displaced anteriorly so as to lie almost against the symphysis; 
the uterus, palpated abdominally, was enlarged to the size compatible with twelve weeks’ 
gestation; the adnexae could barely be reached through the lateral portions of tlie pelvis 
and no abnormalities could be. made out; a moderate lumbar lordosis was present. The 
pelvic measurements were: intercristal 21 cm.; interspinous 20 cm.; bi trochanteric 27 cm.; 
external conjugate 13 cm.; biischial G cm,; the pubic arch was narrow and the angle at the 
symphysis was acute; the conjugata vera was no more than 2 cm. The patient was given 
routine prenatal care, and it was anticipated that pregnancy would be terminated by 
laparotrachelotomy at approximately the 38th week of gestation. 

The prenatal course was uneventful until April 22, 1947, at which time active labor 
began and the membranes ruptured spontaneously. A cesarean section was performed im- 
mediately, using % per cent Novocain local anesthesia. A living, female, premature chon- 
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Summary 

Two luindred and forty-four patients delivered with tlie use of a 
hydrostatic l)ai>' were 'studied. 

A type of ]3ag made of latex, the technique, and the advantages of its use 
wci’e described. 

Control of bleeding, induction of labor, and securing cervical dilatation 
were the major indications for the use of the bag. 

The gross fetal mortality was 43 per cent, and the corrected (including 
l)rematures) 25 per cent. 

The maternal death rate in this series was 1.7 per cent. 

Infection and prola]).se of coid were the major complications. 
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PO'PTJCR AND COVEIIS'J’ONID 


Am. J. Obst. Ik Gyncc. 
October. 1948 


wtis recognized by Bischbicfli and Barrington in J012, no cbondrodystropliic ■tt'oman can 
deliver a A’iablc baby vagintilly becautic of the pelvic deformity constantly associated tvitli 
this condition. 

In spite of tlic great interest in dwarfism, ns evidenced by the accnmulated historical 
records, literary classics, ob;jccts of art, and scientific reports, the etiology of cliondro- 
dystrophic dwarfism remains vague and subject to debate. The malformation has been 
attributed to almost every possible cause. At the present time it is generally believed that 
heredity is an important factor and that mutations producing this abnormality and subse- 
quently capable of being inherited appear with a fair degree of frequency. It is not clear 
Avhether the hereditary effect is transmitted through the endocrine .system or through the 
factors concerned with shcletal development. That the hereditary aspect of dwarfism is 
not a recent idea is evidenced In- the attempts of Catherine de Medici and others to 
produce a dwarf race by intermarriage. StiuB" of pedigrees in ■which chondrodystrophy 
occurs leaves no doubt that heredity is involved. Geneticists in general arc of the opinion 
that the inheritance is transmitted through simple Mendclian factors. The failure of 
dwarfism to appear in all generations of a pedigree is exphiincd by the so-called “shipping 
niechanism’’ due to a lack of “penetrance” of the gcncs." 

Bclated to the hereditary aspects of chondrodystrophy is the high detith rate of 
atTccted babies. The high incidence of intrauterine death at about the eighth month of 
gestation is recognized, and the prognosis for those babies born tilive must always be 
guarded since many die during the first year of life. No satisfactory explanation has been 
advanced for this high mortality, although it has been suggested that,, in many instances, 
early death is due to a premature synostosis of the four segments of the occipital bone, 
resulting in a compression of the growing spine and brain stem at the foramen magnum. 
The “lethal effect” of homozygous inheritance factors has boon suggested as a cause of 
early death and has been supported by proof of this phenomenon in experimentation with 
chondrodystrophic animals. 

Since 19.31, during the course of over 48,000 deliveries, four other chondrodystrophic 
infants have been born at The Chicago Lying-in Hospital. Two were delivered by ce.«arcan 
section, one by version and extraction, and one In- midforceps. None of these babies sur- 
vived; all were stillborn or failed to live beyond the early neonatal period. Six other 
chondrodystrophic infants were received at this hospital for autopsy from other Chicago 
sources. The parents of all ten infants were without evidence of chondrodystrophy and 
in no instance could a history of dwarfism in other members of the family be obtained. 

During the period of hfrs. .T. if. ’s hospitalization, it was possible to contact eleven 
other chondrodystrophic dwarfs in the Chicago area. Tliese people were all willing to 
discuss their deformity. The following information and opinions ■were obtained from them: 

1. The estimated number of chondrodystrophic dwarfs in the Chicago area is forty. 

2. The estimated nuniber of chondrodystrophic dwarfs in the United States is approxi- 
matelj' 2,000. (No accurate census is available.) 

3. The parents of the 11 individuals interviewed were normal, and there was no other 
dwarfism in their families. 

4. The individuals contacted knew of the following families in which dwarfism is 
present: 

a. Pour families in which the father is chondrodj'strophic and the mother is normal. 
The children of these parents are all normal. 

b. One familj' in which husband, wife and three children are normal and three 
children are chondrodystrophic. 

c. One family in which both husband and ts-ife are normal but all of their five 
children are chondrodystrophic. 

5. Very few chondrodystrophic dwarfs marry. Those who do usually marry normal 
individuals. Marriages in which husband and ■wife are both chondrodystrophic are 
exceedingly rare. 
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drodystroijliic infant was delivered. Slie cried spontaneously and appeared to be in good 
condition. The mother’s postoperative course was normal and she was discharged on the 
twelfth hospital day. 

The infant at birth weighed 2,310 Gm., measured 43 cm. in total length, and was of 
34 weeks' menstrual age. Physical examination revealed the' following characteristic find- 
ings of chondrodystrophy: mild macrocephaly, prominent frontal and parietal bosses, 
saddle-pug nose, abnormal shortness of the extremities associated with exaggerated curva- 
ture of the long bones and overgrowth of soft tissue, trident-shaped hands, and normal 
length of the body trunk. The infant’s hospital course was not unusual except that weight 
gain was slow. The baby was discharged on the twenty-first hospital day weighing 2,510 
Gm. (Pig. 1). Snbsequent examination on July 3, 1947, revealed a well, vigorous infant 
who was gaining weight normally. 



Fig. 1 . 

Discussion 

The management of this case presents no obstetric problem. I he indication for 
cesarean section in all chondrodystrophic dwarfs is clear cut and without alternative. xVs 



TORSION OF FALLOPIAN TUBE 

Erwin T. Michaki.son, 3'LD., Rockvillv: Cextre, N. Y. 

(From the South N^assau Communities Hospital) 

T orsion of a tube is not a rare coiulition, but torsion of a ])reviously uncliseased tul)e is. 

Regad, 1 in discus.sing the relative frequency of torsion of tlio tube based on 201 eases, 
found torsion of the undiseased tube in 24 per cent of the cases. However, liistologic examina- 
tion was done in only 8 per, cent of these. It is my belief that, had it been done in more of 
these, there would have been found a smaller penmntage of prcviouslj' undiscased tubes. He 
found torsion of a hydrosalpinx in IS jicr cent, torsion in hernial sac in 14 per cent, torsion in 
salpingitis, ectopic, or tumor in 18.5 per cent; torsion in the course of pregnancy in 12 per 
cent, with various other conditions mahing up the additional percentage. Anderson^ reports 
the torsion of an apparently normal ovary and spontaneous amputation of the tube occurring 
in a 12-year-old girl with a one-day history of pain. In this case the tube was amputated 1.5 
cm. from the cornu. Kaniinesters reported the case of a 24-year-old patient; gravida i, para 
i, with a twist due to a small parovarian cyst. Goldberg and Olini'* reported a case due to 
twisted hydrosalpinx. Savages reported a case of a twisted hematosalpinx complicating preg- 
nancy. That case was the fifteenth reported up to that time. 

The case 1o be reported hero is that of a torsion of a previously undiseased tube. 

Case History 

Mrs. J. M., a 37-yoar-old gravida ii, para ii, was admitted to the South Nassau Commu- 
ities Hospital complaining of ])ain in the right lower quadrant of three days’ duration. Pa- 
tient’s periods began at 15 years and were always regular until last pregnancy. Since then 
she has on several occasions been as much as two days late. Patient had a normal period in 
April, 1947. Her May period, however, was five days late, occurring on ilay 30, and being 
normal in amount and duration. The evening of June 15, she developed pain in lower abdomen 
particularly on the right side. The pain became severe during the niglit. Findings were: 
normal pulse and temperature, a soft abdomen, with slight tenderness in the right lower 
quadrant. A white blood cell count and ditfercntial count done the next day were normal. 
Patient, however, continued to have intermittent pain in the lower abdomen on June 1C and 
17. Early on the morning of the 18th, she had more severe pain and while in the bathroom 
actually fainted. 

At this time she was seen in consultation, and the significant findings were a temperature 
of 100° E., pulse 100. The abdomen showed definite spasm and rigidity of the lower quad- 
rants, particularly on the right side. There was direct tenderness in the right lower quadrant 
but even more marked rebound tenderness. External genitals were normal; cervix not partic- 
ularly soft; fundus of normal size and firm. In the right fornix was a mass measuring about 
G by 8 cm. This was exquisitely tender and felt cystic. There was no blood on the examin- 
ing finger. “With these findings, patient was admitted to hospital with a diagnosis of either 
a right ectopic pregnancy, with tubal abortion, or, a twisted right ovarian cyst. 

Laboratory Data: The red blood count was 4.1 million, hemoglobin 82 per cent, white 
blood count 9,000 with 80 per cent polymorphonuclear leucocytes. The urine was negative. 

Patient was operated upon shortly after admission to the hospital. Upon opening the 
peritoneal cavity, it was noted that there was an increased amount of fluid, culture of 
which was taken, and subsequently found to be sterile. There was no blood in the peritoneal 
cavity. The only pathologic finding was that in the right tube. This showed two complete 
twists upon itself at the midportion. The proximal portion of the tube appeared normal. The 
distal half, however, was much dilated measuring 6 by 8 cm. The fimbriated end was closed. 
The dilated portion of the tube was tense, cystic, and showed bluish-red discoloration. A right 
salpingectomy was done. 
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Conclusions 

1. Two instances have been found in the literature in which father^ mother and child 
are chondrodystrophic dwarfs. The present report brings the total to three. 

2. Cesarean section is always indicated for the delivery of a pregnant chondrodys- 
trophic woman. 

3. Prognosis for survival of chondrodystrophic infants should be guarded. 

4. Chondrodystrophic children, for the most part, appear in families in which both 
father and mother are normal. 

5. Chondrodystrophy seems to be inherited as a simple, dominant, Mendelian charac- 
ter complicated by: 

a. Mutations which occur more frequently than has been generally appreciated. 

b. "Skipping phenomenon.” 
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USE OF ESTINYL IN TREATMENT OF MISSED ABORTION- 

Lawrence Kurzrok, M.D., New York, N. Y. 

(From the Adcljihi and Greenpoini JJoapxtal) 


W HEN a growing fetus dies, it becomes in effect an intrauterine foreign 
body, wliich is usually expelled within a short time thereafter. Occasion- 
ally the entire dead material is retained within the uterine cavity for long 
periods before expulsion. There have been reports of instances where this 
situation continued for almost a year. The condition of dead and completely 
retained fetal mass has been named “missed abortion.” 

The evacuation of the products of conception in cases of missed abortion has 
long been a problem. In many instances the uterus seems to lack its normal 
capacity for contraction, and the emptying of the uterine contents is delayed 
until an operative procedure is performed for that purpose. Any agent that 
increases uterine irritability and contractility is therefore of distinct advantage. 
The use. of estrogens which might increase uterine response would therefore 
seem rational under these circumstances. 

Bj’- replacing the hydrogen at carbon atom 17 in alpha-estradiol with the 
ethinyl radical, a remarkable increase in effectiveness results. The product thus 
produced is ethinjd estradiol, hereinafter referred to as Estinjd. On a weight 
basis, Estinyl is from seven to seventy-eight times as active as other oral estro- 
gens available today. Absorption is virtually complete in tlie gastrointestinal 
tract, and the ethinyl radical prevents inactivation of the estrogen by the liver. 
In regard to toxicity, 10 to 20 per cent of all nonpregnant patients experience 
gastrointestinal and other sjuiiptoms. The complaints referred to the digestive 
system are nausea and, more uncommonly, vomiting, diarrhea, and abdominal 
pain. Vertigo and headache have been reported. In pregnant patients, we have 
seen no untoward effects, though occasionally the tablets of Estinyl ai'e excreted 
in the stool within half an hour or an hour after ingestion, intact and undigested. 

Six cases of missed abortion are desci-ibed which were treated by the ad- 
ministration of large doses of Estinyl with favorable results. 


case 1. — D. C., aged 29 years, ^Yas admitted to tlie hospital on Sept. 24, 1945, because 
of vaginal bleeding of fours days’ duration. She liad had two previous pregnancies, both 
full term, with spontaneous deliveries. Her last menstrual period was March 10, and the 
expected date of confinement was December 17. The patient stated that her abdomen 
seemed larger three months prior to admission than at the present time. On September 25, 
colostrum could be expressed from the breasts, but no milk. Abdominal examination re- 
vealed a rounded mass reaching to the umbilicus, about the size of four and one-half to 
five months’ gestation. This ovoid swelling was definitely the uterus, as contractions and 
relaxations could be palpated. No fetal heart or movements were heard; there was no 
choc fetale. On vaginal examination, the cervix was soft with the external os open, but 
the internal os was closed and firm. A diagnosis of missed abortion was made. The 
Aschheim-Zondek test was negative of September 28. Radiologic examination of the ab- 
domen revealed a pregnancj' of about four and one-half months. 


*We wish to thank the Schering Corporation for their generous supplies of Estinyl whicli 
• made our. study possible. 
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Fatholoffic Jicport . — Specimen consists of a tube, tlie proximal portion of which ap- 
pears normal. The distal lialf is dilated, measuring G by 8 cm. The fimbriated end is closed. 
Section of the dilated portion of the tube reveals the presence of serosanguineous fluid. There 
is also some clotted blood irresent in .the lumen and wall of the tube. c 

Diagnosis . — Twisted hematosalpinx. 

Patient had an uneventful convalescence. The wound healed by primary union and the 
patient was discharged on the eighth postoperative day. 

Comment 

The case presented is one of torsion in a previously undiseased tube. This is corroborated 
by the finding of normal tubal lining and diameter in the portion of the tube proximal to the 
twist. The normal appearance of the other tube, plus the fact that the patient has two 
young children, likewise point to a conclusion that the tube was normal prior to the present 
episode. The exact frequenej’ of occurrence of this condition in a nondiseased tube is dif- 
ficult to determine because the pathologic examination is frequently inaccurate, the marked 
necrosis usually present obscuring the rest of the picture. 

Blum and Sayre, 6 in their article, review the various theories as to the possible mechanism 
of this condition. Of the various theories postulated, the following impressed me as being 
the most likely: 

1. Anatomic theory, which states that malformations in the mesosalpinx or the tube 
favor toi'sion, e.g., long mesosalpinx, hydatids of Morgagni, persistence of the spiral 
winding normally present in the tube of the fetus. 

2. Physiologic theory that a disturbance of the regular peristaltic movements of the 
tube, such as spasm, may give this condition. 

3. Hemodynamic. The veins of the mesosalpinx are longer and more flexible than the 
arteries, and, in case of venous congestion, they assume a spiral course which favors 
torsion. 

4. Sellheim’s theory that sudden changes or stoppage of body movement may give rise to 
torsion. 

The reason- for the occurrence of this condition in the present case must remain un- 
known. There was nothing in the patient's previous history or in the operative findings to 
account for the occurrence of this condition. 

References 

1. Regad, J.: Gyndc. et obst. 27; 519-535, 1933. 

2. Anderson, Harley E. : A>i. J. Obst. & Gynec. 49: 283, 1945. 

3. Kaminester, Sanford: Ajt. J. Obst. & Gynec. 36: 51G, 1938. 

4. Goldberg, Samuel L., and Olim, Charles; Am. J. Obst. & Gynec. 35: 699, 1938. 

5. Savage, J. E.: Am. J. Obst. & Gynec. 32; 1043-1047, 1936. 

C. Blum, L. L., and Sayre, B. E.: Arch. Surg. 34: 1032-1048, 1937. 

2 Roxbury Road 



798 


]CU11Z110K 


Am. J. OUsi. & Gyncc, 
October. 19-18 


been iiiildc at five aiontlis, aiul confiniiccl on admission by X‘raj% No laltor pains occurred 
during five days, and 0.;i mg. Estinyl was ordered every two liouns. The patient went into 
active labor after nine doses of Estinyl, the total dose being 2.7 mg. A macerated still- 
born fetus was delivered after two and one-half hours. 

Case G. — B. S., aged 28 years, was admitted with a" diagnosis of missed abortion. Her 
last menstrual period had tahen place eight months previously, and no fetal movements had 
been felt since five and one-half months. No fetal heart was audible. Estin}'! 0.3 mg. was 
administered every two hours for 41 doses, total amount being 32.3 milligrams. The patient 
did not go into labor, even though the Estin}’! had been given for seventy-two hours, and 
Methergino one minim was given every thirtj' minutes, for three doses, producing strong 
tetanic uterine contractions, which lasted several minutes. The drug was stopped and 
the pains subsided. Methergino was again started, and strong contractions, though not 
tetanic, were elicited. The patient went into good labor and was delivered of a macerated 
fetus, the size of a live months' pregnancy. The use of ■ilcfhcrginc is still under study 
by us. It is our belief that the Estinyl sensitized the uterus to the action of Mctherginc, 
resulting in the tetanic contractions. 


Conclusions 

. Evacuation of the products of conception in cases of missed abortion was 
attempted by the administration of Estinyl. Results were generally very good, 
in five of six cases so treated. The dosage used was usually 0.3 mg. every two 
hours for a period of seventy-two hours if necessaiy. There were no untoward 
effects. 

Since treatment of these eases, larger doses of Estinyl have become available 
to us for research. An article by us, on the induction of labor at term by the 
administration of Estinyl, is now in print. In those studies, it became apparent 
that larger, much larger, doses of Estinyl could and should be used; and it is 
now our practice to use as much as 1 mg. per dose, every hour. We feel that a 
result should be expected within, or at approximatelj’-, seventy-two hours, and 
that the medication should be continued for that period if necessary. 

Our studies and results with Estinyl indicate that it is a potent estrogen, 
capable of initiating and maintaining labor contractions in the pregnant uterus. 
It is of considerable value in the treatment of missed abortion. 
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On September 29 at >9:00 A.ir., 0.3 mg. of EstinjT was administered by mouth. Uterine 
cramps began three hours later, and the medication was continued at four-hour intervals. 
After 0.9 mg. of Estinyl had been given, good labor began. The membranes ruptured at 
8:15 P.M., and a spontaneous delivery of a macerated four months fetus was accomplished. 
The placenta was expressed but it was not entirely intact, and digital curettage of the 
uterine cavity was performed. • A .small amount of placenta was obtained thereb 3 '’. The 
postpartum course was uneventful, and the patient wms discharged on Oct. 6, 1945. 

Case 2. — H. L., aged 32 3 ’ear.s, Avas admitted on Sept. 20, 1945. She had had one x)re- 
vious pregnancy which was terminated by a low forceps deliveiy at full term. Her last 
menstrual period was April 19, and the expected date of confinement Was Januarj'- 26. On 
•Tulj' 18 a third degree reti-oversion of the uterus was corrected bj' bimanual manipulation. 
On August 26 vaginal staining began and continued intermittently until the time of ad- 
mission to the hospital. At no. time was bleeding excessive, and there were intervals of 
several da.ys to a week without anj' stain of bleeding. On August 30 the uterus was the 
size of a three and one-half months’ gestation. On September 10 the Aschheim-Zondek 
test was positive. On September 19 a vaginal examination was performed because the 
uterus could no longer be palpated above the sj'mphj'sis. The uterus was now the size of 
a ten weeks’ gestation, soft and doughj’- in consistencj'. There was a slight bloodj' dis- 
charge. The diagnosis of missed abortion was made. 

On September 20 at 9:00 a.m., 0.3 mg. of Estinj'l was administered by mouth, and 
repeated everj’' four hours until 0.9 mg. had been taken bj-^ the patient. Uterine contrac- 
tions began soon after the third dose when the patient went into active labor. Within 
four hours spontaneous delivery of an abnormal ten weeks fetus occurred. The baby showed 
webbing with lack of development of the fingers and toes. The placenta was expressed, 
but this was not complete. A curettage was necessar 3 ’- to remove the remaining secundines. 
The placenta v'as thin and poorl 3 ^ nourished. Her postoperative course Avas uneventful, 
and the patient was discharged on September 23. On October 17 vaginal examination 
revealed the cervix closed and normal. The uterus was retroverted and slightl 3 ' smaller 
than normal. 

Case 3. — B. L., aged 24 3 'ears, had her last menstrual period on March 6; this was her 
first pregnanc 3 '. She began to bleed on Ma 3 '’ 21, and a diagnosis of threatened abortion 
was made, and hormone therap 3 ^ begun. The patient was examined on .Tune 6, and the 
uterus found. to be the size of a seven weeks' gestation. A diagnosis of missed abortion 
was made, and Estin 3 d 0.3 mg. was administered b 3 ’^ mouth every two hours. After four 
doses — a total of 1.2 mg. — the patient expelled the complete sac, containing the placenta. 
No fetus was found. Her postpartum course was uneventful. The patient was checked 
over six months later as to capabilities for carrying a pregnanc 3 ' to successful termination; 
endometrial biops 3 ^ showed a ver 3 ' poor progestational phase premenstrualh'. This patient 
is now 3 ust over three months pregnant, and on therapy outlined in a previous paper. 
This 3 ’oung woman is one of three married sisters, of whom one has two children, and the 
other miscarried twice, finall 3 ' being carried to term with the third pregnanc 3 ' on consid- 
erable hormone therap 3 '. 

Case 4. — Mrs. T. was admitted to the hospital Avith a diagnosis of missed abortion. The 
last menstrual period had occurred six months previousl3'. The uterus Avas the size of a four 
months' p^egnanc3^ No fetal movements Avere heard, and the fetal heart Avas absent. EstinA'I 
0.3 mg. AA-as gh’di eTer 3 ' tAvo hours for six doses per da 3 ', over a period of four days, the total 
amount of Estin3d being 3.0 mg. On the fourth da3', the patient AA-ent into good labor, and 
deliA-ered spontaneousl 3 ' a complete sac, AA-itli macer.atcd fetus and placenta; the fetus had 
three loops of cord Avound tightl3' around the neck. 

Case o. — ^R. S., aged 22 3’ears, AA-as admitted to the hospital on Oct. In, 194G. This aaos 
her third pregnanc 3 ', the tAvo preA’ious being entirely' normal. The la.st menstrual period 
Avas March 24, 1946. No fetal heart had been heard, and a diagnosis of fetal death had 
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CONJOINED FETUSES (THORACOPAGUS) IN A DIZYGOTIC TRIPLET 

PREGNANCY 

Paul M. Foster, M.D., Loma Linda, California 

(From the Department of Micro-anatomy College of Medical Evangelists) 

TV yiULTIPLE birtlis, especially those involving more than two off -spring, never fail to 
1 arouse considerable interest. If some unusual feature accompanies the multiple births, 
interest is correspondingly increased. 

The present case consisted of a female and two conjoined (thoracopagus) males. Tliis 
seems to be. the first case on record in which conjoined males have complicated a triplet 
pregnancy. 

A noteworthy distinction of these conjoined fetuses is that the umbilical cord contained 
blood vessels normal for a single individual, i.e., two arteries and a vein. Messenger and 
Shryock reported a similar case from our own laboratory a few years previously, but their 
specimen had two arteries and two veins, one of each going to each tuin. Shaw, Brumbaugh, 
and Novey reported conjoined twins with six blood vessels in the umbilical cord which was 
a matter of simple duplication. t 

Clinical History and Delwery . — The mother was a primipara, twenty-three years of age. 
The father was twenty. There was no history of multiple births in either family. Wasser- 
mann reports were negative at the time of the marriage in August, 1945. The last men- 
struation was slight, lasting for but one and one-half days, and began Dec. 26, 1945. 

The mother appeared to be in excellent health. There was no history of illness or in- 
jury during pregnancy. There was no evidence of vitamin or nutritional deficiency. There 
was no history of alcoholism, exposure to radiations, or the use of chemical douches or con- 
traceptives. The mother worked until two weeks before the time of delivery. Her gain in 
weight was from 140 to 169 pounds. 

The mother had been employed at the Corona Hospital, Corona, Calif. Delivery took 
place in this hospital. The first stage of labor began at 10:00 a.m., July 15. The membranes 
ruptured at 2:18 a.m., July 16. A female was born at 2:28. Birth was described as ''easy,” 
the child having "shot out like a cannon ball.” 

After this, the cord was clamped on the placenta side, there being no effort made to 
express the placenta as it was evident that another fetus was in the uterus. All pains ceased. 
At 4:00 A.M., pains began again but were very mild. One-half c.c. of Pituitrin was given. 
At 4:05, three feet, two rights and a left, appeared at the vulva. Examination was made 
to determine to which individual the right- and left ones belonged. Attempts were made to 
reintroduce the other right one into the uterus. Traction was made on the left and right 
feet of one individual until they protruded outside the birth canal. The reintroduction of the 
foot and leg of the other individual into the uterus was unsuccessful. Further traction on the 
partially born individual was likewise unsuccessful. At this time, evidences of viability ceased. 
After consultation it was decided to extract first one and then the other. All attempts to 
do this were unsuccessful. Traction was increased to maximum until the abdominal wall of 
one individual ruptured. The twins were finally born en masse at 5:40 a.m. 

Cervical and peritoneal repairs were made and the mother made an uneventful recoverv. 

The female, bom first, was placed in an incubator but died at 1 :46 p.^t., .Tuly 16. Her 
weight was 3 pounds, 1 ounce. The combined weight of the twins was 5 pounds, 8 ounces. 
Crown-heel length indicated an approximate age of seven months. 

Unfortunately, the fetal membranes were not preserved, but the attending physician 
had observed that there were tivo placenta.s, two umbilical cords, two amnions, and two 
chorions. One of each of these belonged to the female and the other to the conjoined males. 
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Both atria emptied into the large ventricle. Ascending aortac arose from opposite sides of 
tins ventricle, one to each fetus. A patent interventricular foramen joined the two ventricles. 
A pulmonary artery ran from the small ventricle and branched presently to the lungs of 
each fetus. A ductus arteriosus joined the pulmonary artery in fetus Two with its aorta. 
Both atria received pulmonary- veins and superior venae cavac in addition to the inferior ones 
mentioned previously. 



Fig. •}. Fig. 5. 


Fig. 4. — Common heart with umbilical cord and hepatic veins. (Liver tissue is largely 
dissected away.) 

Fig. 5. — ^Alimentary tracts showing stomachs, common tract, and large intestine. Note 
appendices and enlargement at point of separation. 

Both ttvins were dependent on the oxygenated blood received through the umbilical vein 
wliich went to the liver on the side of fetus Two. Fetus One had opportunity to receive 
some of this blood through the capillary connections of the liver, through the foramen ovale, 
and through any mixing of blood in the large ventricle. The more powerful “left” ventricle 
evidently forced blood through the interventricular foramen into the "right” ventricle. From 
here it flowed through the pulmonary arteries to the lungs or into the aorta through the 
ductus arteriosus. 
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Gross Ohservaiions and Dissection . — For convenience tlie twins were numbered. The 
uninjured one was called “One.” Superficially it appeared to be a little tlie larger. 

There w'as a common uncalcified sternum. The two were joined from about the second 
rib to a point one-half inch below the diaphragm. The cavities and organs were partly com- 
mon and partly paired. A common diaphragm separated thoracic regions from the common 
abdomen. The bodies were not exactly opposite but were slightly offset from tlie midline 
laterally. 



Fig'. ;{. — Internal organs. 


■ An examination of the umbilical cord .showed but tliree blood vessels, two arteries and 
a vein. The umbilical cord joined the abdomen at tlie midline between the two, but both 
arteries led to fetus Two. The vein led to the common liver. 

The large common liver received the umbilical vein on the side of fetus Two. This 
was traced through the ductus venosus until it joined ■v\-ith the hepatic vein on the same side. 
A smaller hepatic vein arose from the capillary bed of the liver on the other side and led 
to the common heait on the side of fetus One. (See Fig. 3.) 

Two gall bladders were found. A well-developed one ■\vas found between liver lobe.s on 
the side of fetus Two and an imperfect one on tlie other side. 

The lungs, esophagus, stomachs, kidneys and spleens were double and appeared normal. 
Tlie tlijunus of Two was larger than in One. 

•lust below the stomachs, there was a fusion of the intestine into one tract. The duo- 
denum of One entered that of Two. Xuinber Two seemed definitely to have the principal 
tract. ' The intestine continued as one until an enlargement was formed ami the ileum divided. 
There was more meconium in the largo intestine of One than of Two. Anal ojienings were 
normal. The appendices of each measured 2.0 cm. (See Fig. 4.) 

The heart presented two well-formed atria, a large “left" ventricle on the side of 
fetus One and a small “right” ventricle on the other side; The foramen ovale was observed. 
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Blood could reucli the placenta by the umbilical arteries leading from fetus Two but 
drainage of used blood from One was less direct. This must have depended on mixing the 
blood in the heart and the passage of blood into the circulatory system of Two from the 
capillary beds of common tissue. 



Fig-. C. — Common heart showing aortae, pulmonary artery, and some veins. 

Discussion 

Two notewoi'thy hypotlieses have been made to explain tlie developn)ent of double 
monsters. iVitscIii has cited overripenoss of tlie ovuni as a potential cause. Stockard has 
demonstrated the production of monsters by arresting the development through cooling or 
through decreasing the oxygen supply. 

In our case, the single member of the triplets differed in sex from the conjoined ones. 
The triplets must, therefore, have developed from two ova. The ova may have developed 
from the same or different ovaries. According to Arey, the human ovum is believed to be 
fertile for a period not mueli longer than one day. And as staleness advances, malformations 
are more frequent. 

There could, however, have been a developmental arrest. The fertilized ovum which 
developed into the twins may have had an unfavorable descent or uterine implantation, having 
suffered an arrest through an oxygen deficiency. 

Acknowledgments . — The author is indebted to Dr. H. E. Herman of the Corona Hos- 
pital for the conjoined fetuses, together "with the clinical and delivery history; to Dr. E. 
Harold Shryock of the College of Medical Evangelists, for advice in examination of the speci- 
men and criticism of the document; and to Dr. L. M. Ashley Of the Micro-anatomy Depart- 
ment, for histologic examination; and to Mr. E. N. Hamilton of the Visual Education De- 
partment for photographic work. 
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llcarl anti lungs wore negative. Blood prcs.suro was 1.18/90. Fundus 8 centimeters. Pelvic 
oxaminaliou revealed a uterus approximately llircc inontlus' pregnant. Pelvimetry was that 
of a gynecoid jtelvis. Bilateral thoracolumbar incisional scars wore noted. 

Vrcnainl Laboratory Data. — X-r.ay of chest, intravenous urogram, urinalysis, phcnol- 
sulphonplithalein and Fishborg tests all gave normal readings; .serology, complete blood count, 
blood sugar and nonproteiu nitrogen wore normal. 

Prcaafal Course. — A tendency toward cxcc.‘;sive weight gain between the fourth and 
fifth months was controlled by restriction of salt, fluids, and diet; there was a 20-pound 
■weight gain during the pregnancy. Urinalysis remained negative until early in the ninth 
month, when the patient developed a trace of albuminuria. This was accompanied by the 
appearance of nausea and frontal headaches. Her blood pre.ssure, varying from 132/90 to 
118/92, became elevated to 138/100 the last of the seventh month and rose to 140/110 at the 
beginning of the ninth month. In view of this picture of mild toxemia persisting in the face 
of adequate jn’enatal care, the patient was hospitalized for induction of labor. 

Hospital Course. — ^Upon admission Dec. 28, 1910, the patient showed the following find- 
ings: blood pressure 130/82; fundus 28 cms.; right occipitoposterior position ; head engaged; 
fetal heart sounds 140; cervix soft, two-thirds effaced, 1 to 2 cms. dilated, membranes intact. 
Urinalysis .showed a trace of albumin. 

Labor had not begun following a hot enema and 4 one minute doses of Pitocin, so 
the membranes were ruptured artificially. An hour later labor began with hard, regular 
uterine contractions, and at the end of six hours the head had descended in right occipito- 
posterior position to the low midpclvis, and the cervix had fully dilated. No further progress 
was evident following an hour and one-half of hard second stage contractions. Under ether 
anesthesia, following an vinsuccessful attempt to rotate the head manually, Tucker-McLane 
forceps wore applied and rotation and extraction of a well-developed, viable, 7 pounds 3 ounces 
female was performed with no difficulty. Tlie placenta separated via Schultze-Ahlfcld, and 
a midlinc cpisiotomy was repaired. 

Postpartum Course. — This period was marked by a persistent trace of albuminuria witJi 
a few red blood cells and white cells and_ :m elevation of blood pressure developing on the 
fourth postpartum day, and varying from *178/112 to 340/100 at discharge on rest regime on 
the tenth postpartum day. A 3.^ishborg test showed a concentration of 1.020 for the second 
and third specimens combined. 

Follow-up Notes. — When seen at four, six, and ten weeks, and again at five and twelve 
months post partum, the patient Imd no complaints. Urine examination was noihial. The 
blood prcsi3ure on the first two visits was 14G/100 and 138/100. Thereafter it varied from 
120/80 to 128/96. On check-up a year following delivery, her blood pressure was 108/92; 
complete blood count was normal; urine was negative; Fishberg 1.028, 1.029, 1.029; phenol- 
sulphonphthalein was 75 per cent. 

As far as treatment of these cases is concerned, judging from personal communications 
from R. S. Palmer, M.D., of Boston, James L. Poppiu, M.D., of Lahey Clinic, J. A. LeFeiTC, 
M.D., of the Cleveland Clinic, and from our personal experience, the following should be 
instituted: (1) Drastic reduction of sodium ion and fat in the diet; (2) moderately high 
protein intake; (3) minimum weight gain; (4) adequate sedation; (5) sufficient rest; (0) 
interruption of pregnancy if toxemia appears. 


Conclusion 


It would seem that some of these hypertensive women may be allowed to attempt preg- 
nancy. It should be remembered, however, that dose supervision is necessary because the 
original hypertension may possibly be aggravated or pre-eclampsia may develop. 

We wish to express our appreciation to Drs. Palmer, Poppin, and LePevre for their 
communications. 
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PREGNANCY FOLLOWING THE SMITHWIOK OPERATION 

FOR HYPERTENSION- 


Bruce 11. Austin, M.D., P.A.C.S., Waynesuurg, Pa., 

AND L. J. Frymire, M.D., Pittsburgh, Pa. 

(From the Department of Obstetrics, Green County Memorial Sos}ntal, Wayncshury, Fa.) 

B ecause of the few women who' have gone through pregnancy following the Smithwiek 
operation, the addition of one who has delivered one baby prior to this operation and 
one afterward is instructive. 

The Smithwiek operation has not only removed certain individuals from that class un- 
fortunately afflicted with hypertension and seemingly increased their longevity, but it would 
appear to have also given to some young women of this group the opportunity of bearing 
children with comparative safety. 

Kelloggi reports ten such cases followed through eleven pregnancies. Blood pressure 
averaging 190/92 prior to operation, averaged 125/92 afterward and remained witliin normal 
limits throughout pregnancy in five cases; in these there was no albuminuria. Four .showed 
moderate hi’pertension up to lGO/90, and two had .systolic pressures of 180. . The pregnancy 
of one of the latter had to be interrupted at ciglit and one-half months. There were nine 
normal deliveries and two cesarean sections — one a repeat section and one done for a ful- 
minating pre-eclampsia. Ten babies wore born alive. 

Newell and Smithwicka reported a study of fourteen cases with blood pressures averag- 
ing 190/1.30. Following operation and prior to the pregnancies the blood pressures averaged 
135/87; onlj' two had persistent albuminuria. The diagnosis of hypertension was as follows: 
essential hyiiertension 7; essential hypertension and associated pyelonephritis 2; two patients 
developed both during their first pregnancy; there were three cases of malignant hypertension 
with pyelonephritis in two of these. In nine cases the blood pressure rcn\ained within normal 
limits during pregnancy without albuminuria. In the other five there was little change in 
blood pressure until the third trimester; in one of these a 4 plus albuminuria necessitated 
interruption of the pregnancy at eight and one-half months. 

Case Report 

iirs. B. presented a case of malignant es.sential hypertension with one pregnancy prior 
to and one subsequent to a Smithwiek operation. • She came to us first July 22, ]9-l(i, as a 
2G-year-old, married, white, gr.avida ii, who was apjn-oximately three months’ pregnant. Her 
past medical historj’ — Scarlet fever during childhood with no known .'joquellae; Smithwiek 
operation in 19-14 at the Crile Clinic for malignant essential hypertension evidenced by tin- 
nitus, dizziness, severe headaches, and blood pressure which v:iried between 200 to 250 systolic 
and 150 to 190 diastolic of a year’s duration. Following the operation the blood pressure 
was reduced to 90 to 120 systolic, and 70 to .SO diastolic. On a check-up at Cleveland 
Clinic in February, 194G — "she seemed to be in excellent condition and renal function test.s 
were all quite normal.” Menstrual history — Normal twenty-five day cycle of five days’ dura- 
tion. Her last menstrual jieriod was on Ai)ril 14, 1946. Estimated date of <>onfinement-— 
Jan. 25, 1947. Marital history — ^^larried five years. One previous pregnancy; latter j)art of 
1942; pregnancy marked throughout entire course by severe nausea and vomiting; 8 pounds 
viable male delivered by family doctor at home by outlet forceps; no other data available. 
General history — essentially negative. History of present pregnancy — no complaints. 

Physical Fjraminatinn . — Revealed a short, well-developed, sligiitly obese whin- female. 
Her temperature, pulse, and respiration readings were normal. E.ve grounds were normal. 

*Pr>.‘sentod .at the re.gular mcetingr of the Pittshurph Oh^lctrical ami riyni-colocical S^oc-l. ty, 
■Tan. 12. 1018. 
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A REPOET OP EIGHTY CASES OF BENIGN SOLID TUMORS OF THE 
OVARY WITH SPECIAL REFERENCE TO COMPLICATIONS* 

JuMUH A. M.I),, Warkkx, Pa. 

(I'lOiit the Dcporlmcnl of Gynccolotiy^ School of Mt ilicine, Uiiivcrxify of VittShxirgh, 

. Pittshurfih, Pa.) 

A iMONOr the coinbiiK’d total of 24,951 gynecologic admis-sions at the Elizabeth 
Steel !Magee TIosi)ilal and the St. Franei.s JJo.spital, there have been 80 
cases ol benign solid 1111001*8 ol' the ovary. Within the period of time involved, 
sixteen years at the Illagec Hospital and nine vears at the St. Francis Hospital, 
7,780 s])ceiniens of ovarian tissue were submitted for ])all)ologic diagnosis. 
Hcnec, the incidence of benign .solid tninors of the ovary was 1.03 jier cent. 

Tlic various types of benign .solid tumors of the ovary included: 

A. 73 •i'ibronius 

B. 3 myxofibroma 

C. 3 adenofibroma 
33. 3 neurofibroma 

E. 1 leiomyoma 
r. 3 Itrennor tumors 

The majority of these tumors were removed secondarily to other pelvic 
surgery. Complications due to a benign .solid tumor of the ovary consisted of 
gro.ss a.seiles and torsion with necrosi.s. The diagnosis of pelvic malignancy was 
susjicetcd preojierativcly in three cases lieeause of ascites, loss in weight, and a 
large ]ml])ablo iiclvic mass, but these were jiroved to be benign. 

Simple Fibroma of Ovary . — In the 73 oases of fibroma of tlic ovary, the diameter of tlie 
tumor varied from 3 cm. to 20 cm. Of tlic.se, 34 eases were a.s.«oeiatod with uterine fibroids, 
an incidence of 43.5 per cent. Gro.ss ascites was preoperatively diagnosed in three cases in 
which the tumor .size varied from 5 cm. to 1.5 cm. fluid varying from 100 c.c. to 500 c.c. was 
found at the time of operation in 10 additional pjitients. The smallest tumor associated with 
fluid was 1 cm, in diameter. 

It Avas of interest to note that all three patients in whom gross ascites was present showed 
one of the following pathologic, changes in the ovary: large hemorrhagic infarct, gross 
necrosis, liquefaction necrosis, or degeneration with calcification. Eight other patients showed 
some form of degeneration and six of these had some ascitic fluid in the abdomen. 

A preoperative diagnosis of adenocarcinoma of the ovary was made in one of the three 
patients with gross ascites. She Avas a (i4-year-old Avoman admitted Avith a history of pro- 
gressiA’e loss in Aveight, “sudden” a.scitc.'s, and pain in the abdomen. At operation, a peduncu- 
lated fibroma 12 cm. in diameter Avith partial torsion and necrosis was found. Approximately 
3,000 c.c. of blood-tinged fluid Avas remoA-ed from tlic abdomen. The second patient Avas a 
4G-yeav-old AA-oman admitted Avith a preoperatiA-e diagnosis of granulosa-cell tumor and 
uterine fibroids. A fibroma of the oA’ary, 8 cm. in diameter, associated Avith large peduncu- 
lated fibroids Avas found. There Avere approximately 3,500 to 2,000 c.c. of plasma-like fluid re- 
moved from the abdomen. The third imtient Avas admitted Avith a preoporatiA-e diagnosis of 
ovarian cyst and uterine fibroids. She Avas 4G years old and her complaint Avas irregular, 

Presented at a meeting- of the Pittsburgh Obstetrical and Gynecological Society, Oct. 

6, 1947. 
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CONSERVATIVE TREATMENT OF PLACENTA ACCRETA WITH 
SUBSEQUENT NORMAL PREGNANCY 

jA^rES C. Muir, M,D., San Jose, Calif. 

(From Ihc O’Connor Rospiial) 

T T IS generally accojitcd, and most textbooks recommend, tliat a retained placenta be re- 
moved surgically or manually. It is also generally bobeved that a placenta accreta or 
increta must be treated In- hysterectomy. 

• Greenhill, in the ninth edition of DcLee-Greenhill, states that, in spite of fourteen re- 
ported cases where the placenta was allowed to remain and all the women survived, he be- 
lieves that abdominal hj-stcrectomy is the treatment of choice. 

The following is a case report of placenta accreta or increta that was treated conserva- 
tively with no harmful clTects. One ‘year subsequently the patient had a normal delivery 
with a normal third stage. 

D. hi., aged 31 years, who had been under treatment for infertility, was examined on 
June 11, 1940. Her last normal menses was April 5, 1946, but she reported having had a 
scant one-day period on hlay 10, and another on Jnne 1. Examination at this time revealed 
a slightly enlarged, soft utei-us with a known pleviously existing cystic tumor in the right 
adnexa. A presumptive diagnosis of pregnancy was made. 

She was hot seen again until August 16, 1940, because she had not kept her scheduled 
appointment, nor made a new one. She came in at this time because of lower abdominal 
cramps and slight bleeding, both of a week's duration. Examination revealed a uterus the 
approximate size of a four months’ pregnancy. The cervix was effaced, dilated 2 cm., and 
the amniotic sac was visible. She was sent directly to the hospital and treated with absolute 
bed rest, sedation, and progesterone. Twenty-four hours later, she was delivered of a 22 ■ 
cm. fetus that showed no gross abnormalities. All efforts to express the placenta failed. 
Since there was verj- little bleeding, she was returned to bed and put on an Ergotrate regime. 
The next morning she was taken to the operating room where, under deep anesthesia, an 
attempt was made to remove the placenta manually. Palpation of the uterine cavity by 
both the operator and his assistant revealed no line of cleavage of the placenta. It was 
impossible to determine where the idacenta ended and the uterine wall began. Because there 
was practically no bleeding, it was decided to follow a conservative course, and the patient 
again was returned to bed. She was kept in the hospital one week under treatment with 
Ergotrate, penicillin, and sulfadiazine. No serious bleeding nor evidence of infection de- 
veloped so she was transferred home. She remained in bed at home for three weeks, during 
which time the uterus drained a bloody purulent lochia. Her only complaint was of cramps 
and pains in the legs, especially at night. Two weeks after the delivery, the fundus was 
not palpable abdominally. From the fourth to eighth week post partum the uterine drainage 
was of a bright bloody character and very moderate in amount. All discharge stopped on 
October 10, 1946. On the 19th of October the uterus was found to be of normal size, anterior, 
firm, and mobile. The right adnexal mass was still present. 

She had a one-day menses on November 7, and a scant three-day period on December 
15. On February 1, 1947, a presumptive diagnosis of six weeks' pregnancy was made and 
treatment for habitual abortion instituted. Her pregnancy was essentially normal throughout 
and she was delivered of a normal 7-pound infant on September 24, 1947, after an eleven- 
hour labor. A grossly normal placenta was delivered two minutes later by simple expression. 
Postpartum bleeding and the entire puerperium were normal. 

It may be concluded from this case that placenta accreta, in the absence of unusual 
bleeding, can be treated conservatively without risk and that subsequent pregnancy ma,y be 
entirely normal. 

1007 Medico-Dentaij Building 
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While collecting material 1‘or this report, gross ascites was also noted in 
two patients witli large degenerating thcca-ecll tumors. Fluid .varying from 
100 c.c. to 500 C.C., not detected preoperatively, was found in ten patients with 
a benign solid tumor of the ovary and six of tlicse patients had degenerative 
changes within the tumor mass. All the eases with gi'oss ascites had also de- 
generative changes present. 

The benign solid 1011101*8 of the ovary were asymptomatic with the exception 
of those cases in whom comjilications occurred such as ascites, degeneration 
causing pain, or toi*sion of the adnexa. 

All three Brenner tumors were removed because of a painful, enlarged mass 
in the adnexa with considerable as.so,cia1ed tcndcrnc.ss on pelvic examination. 
The patients varied between the ages of 21 and 44 years. 

The patients with simple fibromas, or one of the rarer forms of fibromas, 
varied between the ages of 19 and G7 years, but all tumor complications occurred 
in patients from 41 years to 67 years. 

iMcigs’ syndrome (fibroma of ovary, a.scitesi and hydrothorax) was not 
present in any of the cases with gross or minimal ascites. 

Granulosa cell tumors were not included in this report. 


Summary 

1. A report of 80 eases of benign solid tumors of the ovary is presented. 

2. The incidence of benign solid 11111101*8 of the ovary is approximately 1 
in 97 specimens of ovarian tissue. 

3. The incidence of the various tumors based on the number of specimens of 
ovarian tissue submitted to the laboratory arc: 


1. Pibi'oma 

2. Leiomyoma of ovary 

3. ]\Iyxofibi*onia of ovary 

4. Adenofibroiiia 

5. Neui’ofibroma 

6. Brenner tumors 


1 in 106+ specimens of ovarian tissue 
1 in 7,780 
1 in 7,780 
1 ill 7,780 
1 in 7,780 

1 in 2,593+ specimens. 


4. Ascites (gro.ss or minimal) was the most common complication. 

5. The presence of abdominal ascites with a pelvic tumor mass does not 
always mean malignancy. 

6. The tumor mass causing the ascites may be a benign solid tumor of the 
ovary or a large degenerated uterine fibroid. 

jVo/c. — Appreciation is extended to Dr. B. Z. Casiiinan for his guidance in the prepara- 
tion of this paper. 
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profuse vaginal bleeding. At operation, a fibroma 5 cm. in diameter associated with small 
uterine fibroids ^mas removed. 7’here were approximately 2,000 c.c. of straw-colored fluid 
present. 

Mllxofihroina of Ovary. — xV -iT-year-old patient was admitted with a preoperative diag- 
nosis of largo ' uterine fibroids. Slie had complained of left-sided pain for 10 years and 
gradual enbirgement of the abdojnen for 3 j-ears; ascites Avas detected preoperatively. At 
operation, a tumor of the ovary was removed measuring 12 cm. by 15 cm. by 11 cm. There 
was considerable necrosis pre.sent. Approximately 2,000 c.c. of straw-colored fluid was re- 
moved from the abdomen at the time of operation. 

Adcnofihroma. — There was one case of an adenofibfoma associated with endometriosis of 
the ovary. The history was that associated with pelvic endometriosis and on pehde exam- 
ination an enlarged, painful ovary was palpable. xVt operation' it was noted that the ovary 
was not adherent and measured 7 cm. by 5 cm. by 4 cm. The remaining pelvic viscera appeared 
grossly normal and there was no ascites noted. 

N eurofihroma. — A. neurofibroma 4 cm. in diameter was removed secondarily to an acute 
ulcerath’e a25pendicitis in one case. The ovary was removed only because of its accessibility 
and also the possibility that it might have caused the patient trouble at a later date. 

Leiomyoma of Ovary. — A diagnosis of leiomyoma of the ovary with liquefaction necrosis 
and cyst formation a.ssociated witli gro.«s a.scitc.s AA-as made in one patient in Avhom a prob- 
able OA’arian malignancy Avas considered preopcratiA’ely because of lower abdominal pain, 
gradual enlargement of the abdomen, detectable ascites, and lo.ss of Avcight. The diagnosis of 
a benign solid tumor of the ovary Avas e.stablished histologically. 

Fibromas Associated with Abdominal Malignancy. — In one patient, aged 67 years, a pre- 
operatiA’e diagnosis of cystic OA'arics and probable OA'arian malignancy AA’a.s made. At operation, 
a carcinoma of the right ovary measuring 5 cm. by 8 cm. by iS cm. and a fibroma with de- 
generation measuring 4 cm. by G cm. by 4 cm. AA'as found in the left ovary. 

The second patient, aged 44 years, Avas admitted Avith a preoperatiA'e diagnosis of 
uterine fibroids. Her chief complaint AA'as ‘'mass in the abdomen*' and “AA'eight in the 
abdomen.” x\.t operation, a fibroma of the OA’ary Avith necrosis, measuirng 16 cm. by 10 cm. 
b}’ 10 cm. Avas rcmOA’ed. There Avas also an adenhcarcinoma of the cecum necessitating resec- 
tion of the colon and a transverse ileocolostomy. 

Torsion of an Adnexa. Associated. With a Benign Solid. T^t'mor of the Ovary. — The tumors 
varied from 2 cm. to 7 cm. in diameter and this comiAlication occurred in five patients. Gross 
ascites Avas found in one iiatient. 

Brenner Tumors. — The three Brenner tumors included in this report AA-ere associated with 
uterine fibroids. The tumor size varied from 2 cm. to 6 cm. in diameter. Lower quadrant 
pain and tenderness on peh'ie examination AA-as found in all three cases. There was no as- 
sociated ascites. A small fibroma in the contralateral ovary Avas found in one xAutient. 

Discussion 

The most outstanding complication associated Avith a benign solid tumor 
of the ovary in this series of cases ivas gro-ss ascites. ' This occurred in fii'e cases. 
The association of a large tumor ma.ss in the pelvis Avith ascites accompanied Avith 
loss in Aveight accounted for the preoperatiAm diagnosis of pelvic malignancy in 
three patients. Ascites a.ssociated AA'ith ’an abdominal tumor is most often asso- 
ciated Avith a malignancy, especially carcinoma of the ovary. One need only 
refer to the Amstly accumulated literature to remind himself that this is not 
ahvays true. This is Avell exemplified by a ease not included in this re])ort in 
AA'hich a preoperatiA'e diagnosis of malignant granulosa-cell tumor and uterine 
fibroids associated Avith gross ascites AA'as made in a 41-year-old patient. At 
the time of operation, approximately 2,000 c.c. of ascitic fluid Ava.s remoAcd. 

A large benign, posteriorly located fibroid aa'os tound Avhicii extended to the 
umbilicus and AA'hich had undergone considerable ey.stic degeneration. 
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cxlraclioii, 5 cases; exlrapcritoneal scclioii, 1 case; and si)onlaneoas, 18 cases. 
All midl’orceps were in priini^rravidas and all the spontaneous deliveries occurred 
in innltij^ravidas. 

Duralion of Adion and Effect Upon Labor. — The intravenous adniinistra- 
lion of 8 to ,10 frrains of vinbarbital sodium produces sleej) within several inin- 
ute.s. Tin's sleep is restless to varying: dep:rces in half of patients. Bedside nurses 
arc a neec.ssity. .Fifteen of the ])atients in this scries (10 ])er cent) Avere so 
extremely rc.stless and uncontrollable that constant nui’sinp; attention and re- 
straint. Averc necessary. Three of these ])atients fell out of bed Avhen not 
Avatched.*' Administration of additional vinbarbital sodium, unless carried to 
the point of anesthesia, is not the solution to the problem of the extremely rcst- 
le.ss patient. The ansAvei* is attention and re.strain1. In 135 cases, deliA’cry oc- 
curred from thirty minutes to so\’cn houi-s after the initial administration of the 
drug. The duration of good analgesia-amnesia was four to six Uoaws. In ten 
cases, because of Ava7iing effect and incieasing restlessness, the additional intra- 
venous infection of half the initial dose was needed to cany the patient through 
to delivery. In four eases, the administration of vinbarbital sodium Avas dis- 
continued after one or tAvo additional dose.s because of ])rolonged labor Avith sIoav 
progress in spite of seemingly adc(piatc ntciane contractions. The prolonged 
labor Avas in no way attributable to tlie medication. In one case, after the initial 
dose of 10 grains of drug Avith the ])atient in good labor, uterine contractions 
Ave7-e pi-actieally ari-csted and foui’tccn hours later, Avith the uterus still refrac- 
tory and the cervix incom])letoly dilated, an extrajAcritoneal section Avas done. 
The last five unsuccessful cases Averc in jn-imigravidas Avith posterior positions. 
This type of failure Avas not limited to the author's cases. Consequently, after 
experience in these cases, vinbarbital sodium Avas not used in posterior positions 
entering into labor .sloAvly, Avith contractions of only fair quality and Avith the 
ceiwix firm and ])oorly effaced. 

Depree of Analpcsia-Amnesia . — Complete I’elicf of pain and complete am- 
nesia Averc experienced by 122 patients. Faint or partial recall of cA'ents and 
pain Avere I’eported by tAventy ]iatients. This exjierience of jiain and the recall 
of eAmnts AA’crc associated Avith that period four to six hours after the initial 
injection, AAiien another injection AA’as necc.ssary or A\'hon deliA-ery AA’as so immi- 
nent that there Avas little point to additional medication. Orientation and poor 
relief of pain AAmre encountered in three patients. Xot included are the five pa- 
tients AAdio had the drug discontinued, although all had good rc.sults for the 
period of usage. 

Period of Recovery Following Delivery. — FolIoAving deliA-ery (under eyclo- , 
propane) patients Avould sleep deeply for four to tAvelve hours. This A\-ould, on 
occasion, cause alarm to the patient 's relatiA-es. While gradually AAmking to full 
consciousness, patients Avere frequently re.stless and Avould get out of bed iniless 
AAmtehed. Upon Avaking, patients, for the most part, experienced droAVsiness, 
Amrtigo, blurring of vision, and poor recall — of slight to marked degree— until 
tAAmh-e to thirty-six hours after dcliveiy. This “hang-over” Avas only slightly 
objeetionable to most, but three patients AA-ere adamant that they never be giA’en 
the drug again. 

Resuscitation of Infants. — In 149 A-iable infants, 119 breathed spontaneously. 
The time inteiwal for clamping the cord, aspirating mucus and fiuid from nose 
and month, and clearing the pharynx Avith a suction catheter aa'us 3 minutes. 
Flagellation of the feet and buttocks and massage of the base of the spine were 
emidoyed. If, after this interval, no voluntary respiratory movements Avere evi- 
dent and if the infant Avas limp and deeply cyanotic, artificial resuscitation Avitli 

^ number of patients outside of this series, to ndiom scopolamine was not given sliowcd 
little change in regard to restlessness. 


INTRAVENOUS VINBARBITAL SODIUM FOR OBSTETRIC ANALGESIA- 

]\Iathias F. F. Kohl, M.D., Ph.D., Rockford, III. 

(From The City Hospital of Alcron) 

T he use of intravenous vinbarbital sodium for the rapid relief of pain during 
the conduct of labor lias been favorably reported.^’ - In approximately 150 
cases, Lewis" gave an average intravenous dose of 15 grains vinbarbital sodiiun 
(range 5 to 25 grains) as the sole analgesic-anesthetic agent for the conduct of 
labor and deliveiy. About 60 per cent of his cases were delivered within 'thirty 
minutes of the initial injection and all cases were delivered within two hours. 
There was no interference with the progress of labor. Spontaneous deliveiy 
occurred in 33 per cent of primigravidas and 60 per cent of multigravidas. 
Respirations were spontaneous in 83 per cent of infants, while mild asphyxia, 
requiring no resuscitation, was present in another 13 per cent. 

Intravenous mnbarbital sodium for combined analgesia-anesthesia was used 
by Le^vis primarily 'fii patients not seen or not requiring medication until deliv- 
ery was imminent. It was the purpose of this study to extend the use of intra- 
venous vinbarbital sodium to the earlier painful phases of the first stage of labor, 
as soon as uterine contractions are strong and productive of cervical dilatation. 
The requirements made upon an intravenous agent for relief of pain with a 
minimum of undesirable effects are more exacting under such a condition than 
when given at the last hour in large amounts to produce narcosis. 

This study is an evaluation of 150 deliveries (68 primigravidas and 82 
multi gravidas) in which vinbarbital sodium was used intravenously in conjunc- 
tion with intramuscular scopolamine hydrobromide. These are not consecutive 
cases, since experience, as will be shown, necessitated discontinuance in selected 
cases. The author has also been benefited by the experience of other members 
of the Obstetrical Ser-\nce of The City Hospital of Akron who have similarly 
used vinbarbital sodium in well over 500 cases. 

Criteria for Administration and Dosage Used . — An initial intravenous in- 
jection of 8 or 10 grains of vinbarbital sodium, depending on the size and weight 
of the patient, was given to primigravidas with strong four- to five-minute 
utei'ine contractions and cervical dilatation of 3 to 4 cm., and to multigravidas 
complaining with severe three-minute pains or with pains of lesser degree if 
cervical dilatation was 4 cm. The drug was given carefully over a_ two-minute 
period. Extravasation into the tissue caused painful tissue induration. Simul- 
taneously, scopolamine hydrobromide Mgo grain (with 10 grains _ vinbarbital 
sodium) or %oo grain (with 8 grains vinbarbital sodium) was given intramuscu- 
larly. If additional amounts of vinbarbital sodium were needed, it was repeated 
in half the initial dose, i.e., 4 or 5 grains. Delivery was conducted under cyclo- 
propane anesthesia, for the most part, or ether anesthesia. 

Types of Delivery.— In 150 cases (68 primigravidas, 82 multigravidas) de- 
livery was effected as follows : low forceps, 120 cases ; midforceps, 6 cases ; breech 

‘Vinbarbital sodium is the nonprnprietary name for sodium S-etb'^d 5-fl-mPtbvI-l-butenyI) 
barbiturate and Is distributed under the name of Delvinal Sodium. The material used in this 
study is a solution containing 1 grain per c.c. and was provided by the Medical Research Divi- 
sion of Sharp and Dohme, Inc. 


811 



834 


KOHL 


Am. J. Obst. & Gyncc. 
October. 1948 


was given for the control of pain during labor. The medication is most suc- 
cessful in cases delivering within four to six hours. Constant nursing atten- 
tion is necessary because of restlessness. Complete analgesia-amnesia occurred 
in 85 per cent of patients. Artificial resuscitation was necessary in 20 per cent 
of infants for cither primaiy respiratory delay or secondary respiratory de- 
pression, There’ was a high incidence of apnea and cyanosis in infants during 
the first day of life. .Properly used and with constant attention to limitations, 
intravenous vinbarbital sodium is a A'aluable drug in the obstetrician’s arma- 
mentarium for the relief of pain. 

References 

1. Evans, .T, R.: Am. J. Oust. & Gynec. 47: 821, 1014. 
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an alternating positiveniegative pressure macliine was started. Experience dic- 
tated that procrastination was not in order. Primary mechanical' resuscitation 
was necessary in the case of twenty-one infants, with the time required usually 
being two to five minutes. In nine infants responding normally and breathing 
regularly, a secondary respiratory depression occurred at intervals varying from 
five to thirty minutes after birth. Resuscitation in these cases took usually one 
to ten minutes depending upon how soon the depression was noticed. It was 
imperative to watch all infants closely, even though they were breathing nor- 
mally, for the possible secondaiy respiratory failure. There were five infants 
requiring longer than ten minutes’ resuscitation for the establisliment of regular 
breathing, namely, 12, 15, 20, 23, 180 minutes. This last instance was an infant 
breathing normally’- after three minutes of resuscitation for respiratory delav 
at birth. Thirty minutes after birth, the infant was found in its crib for all 
practical purposes dead. Only heroic efforts by a well-trained anesthetist over a 
three-hour period salvaged this life. 

Effect on the Neivhorn.^^ — This is an important, although much neglected, 
aspect of any study having to do with obstetrical analgesia-anesthesia. Twenty- 
five infants were chosen at random from cases reported here and other eases of 
colleagues. In 12 cases, respiration had been spontaneous; in 9 cases, primary 
respiratory depression necessitated one to ten minutes’ resuscitation; and in 4 
cases, a secondary respiratory failure required four to ten minutes’ resuscitation. 
In this group of 25 infants, 9 infants required stimulation and oxygen because 
of periods of apnea and cyanosis during the first twenty -four, hours of life. This 
was not carried into the second day of life. The “ vinbarbital’ ’ babies were 
inclined to be drowsy and sluggish, difficult to keep awake for feeding, limp, 
cold, and full of mucus. Of the 25 babies, 16 were so depressed the first day; 
9, the second day; 3, the third day; 1, the fourth day. Breast feeding was very 
unsatisfactory. These babies all required extra nursing attention. 

Fetal and Maiernal Gornfflications. — The three fetal deaths in this series 
(anencephalie monster, hydrocephalic monster with spina bifida, normal stillborn 
with prolapsed cord) Avere not attributable to the method of analgesia. There 
were three infants in this series, premature by gestation and weight, that 
breathed spontaneously and did well. There was one case of erythroblastosis 
fetalis (not on the basis of Rh). Maternal complications Avere the usual for any 
series of 150 cases. The three patients falling out of bed and the patients re- 
quiring section for arrested labor can be considered to have had complications 
attributable to Adnbarbital sodium. 

Indications for the Use of Vinharhital Sodium. — From experience in these 
150 cases and information gained from approximately 500 cases of colleagues, it 
is considered advisable to reserve the use of intravenous vinbarbital sodium as 
outlined in this study to multigravidas and those primigra Addas in AAliom labor 
promises to be rapid, in so faT as can be judged from the quality of uterine con- 
traction, station of the presenting part, and condition of the cervix. Cases of 
pehde contraction and malposition are necessarily excluded. Vinbarbital sodium 
is contraindicated in the presence of uterine inertia or ceiwical rigidity, despite 
the impression gained in many eases that relaxation of the tense, apprehensive 
patient by the drug facilitates cervical dilatation by the contracting uterus and 
that labor is seemingly accelerated. 

Suinmary and Conclusions 

One hundred and fifty cleliAmries are reiAorted in which intraA'-enous Adn- 
barbital sodium, supplemented by intramuscular scopolamine liydrobromide, 

am indebted to Dr. Ralph AA’^ymer, Resident in Obstetrics and Gynecology, for this 
pieliminary data. 
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(Iromc, I can only say that, in my published report, I have quoted from a letter tvhich Dr. 
Meigs wrote me and which I have on tile. I agree to a great extent with Dr. Llillctt’s 
remarks about the postoperative chest taps, Nevortheles.s, it is true that his case and 
McEco's were the only ones that reported a postoperative thoracentesis and theirs were the 
only ^ases of cystadenomas. Finally, while it is obviously important that it be understood 
that benign cystic tumors can produce ascites and hydrothorax, nevertheless, when benign 
(though potentially malignant) cy-stic tumors arc included in the category of Alcigs’ 8 ) 01 - 
dromc, there is a grave danger that the concept of its benignity will be lost. I believe, 
therefore, that by limiting cases of Meigs' syndrome to solid tumors, we tims preserve in the 
medical mind the indisputable lack of malignancy of the syndrome even though occa.sional 
cases of benign cystic tumors which produce ascites and hydrothorax must be excluded. 

Herbert J. SutoN, Af.D. 


P.S. Since writing the above, I have read Samuel S. Roscnfcld’s case report, “A Pseudo- 
mucinous Cyst of the Ovary With Ascites and Ilydrothorax” in the New York State Journal 
of Medicine, of March 1, 1948. Dr. Ro.senfcld told mo that he did not have to do a post- 
operative chest tap on his patient. I call attention to this in spite of the fact that it 
weakens my position and strengthens Dr. Millett’s. H, J. S. 

20 East 7Gtii. Street 

New York. 

Aeril 30, 1948 
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The Meigs’ Syndrome 

To the Editor: 

I have lead -with great interest the excellent report on the case of Meigs’ Syndrome 
in the Journal 53: 1042, 1947, by Dr. Herbert J. Simon. He has illustrated beautifully 
the most important point in these types of cases; namely, that even though the patient's 
clinical condition appears to be very grave, removal of the offending tumor gives complete and 
lasting relief. 

In reference to the case report of Millett and Shell vhich appeared in the Am. J. M. Sc. 
209: 327 (March), 1945, Dr. Simon takes us to task, stating that a multilocular pseudomu- 
cinous cystadenoma of the ovary should not be reported as a case of Meigs’ syndrome and 
quotes Dr. Meigs as follows: 

"I don’t think that papillary tumors or any kind of tumor that is not of the solid 
variety should be considered as cases of Meigs’ syndrome.” 

I am unable to square this statement mth the following statement by Dr. Meigs to us 
prior to the publication of our case report; this statement appears as a footnote in our 
article and is as follows: 

“Believing that, in general, eponymie names of diseases should be restricted closely to 
the conditions as described by the original author, we asked Dr. Meigs if he thought that the 
term was justified in this case, which is not a fibroma, as originally described by him. We 
may say that he thinks that it is justified, and that the various types of primary lesions 
should be considered, from this point of view' in one group. ’ ’ 

The question of the postoperative chest tap is, I believe, of no great importance at 
this time. The syndrome has been fixed as a clinical entity and, inasmuch as the fluid did not 
recur with the removal of the offending tumor after four years when the patient rvas last 
seen, I believe we can definitely state that cause and effect have been clearly established. 

I do wish that more of these case reports could be published more often in those 
journals relating to internal medicine and cardiology, to familiarize the men in these fields 
with this syndrome, as they are usually the first to see these types of cases. It is curious 
that nowhere in any textbook relating to the above specialties does Meigs’ syndrome appear 
as a point of differential diagnosis. Perhaps the obstetricians and gjmecologists can be per- 
suaded to send -their reports to journals relating to medicine and cardiology- so as to famil- 
iarize the men in these fields with the syndrome, so that the surgeons can be called in much 
earlier to obtain the dramatic reversal in the clinical status of the patient. 

.Joseph Millett, JI.D. 

501 Fulton Avenue 

HEJtPSTEiVD, H. Y.. 

JilARCu 3, 1948 


Reply by Dr. Simon 

To the Editor; 

I am grateful for the opportunity of answering Dr. Millett ’s letter. 

First, I wish to thank Dr. hlillett sincerely for his flattering remarks about my report. 
Second, I heartily concur with his suggestion that more of these cases be reported in journals 
of internal medicine and cardiology in order to familiarize our internist brothers with the 
existence of the entity. (Dr. Millett saw the wisdom of this before he published hi.s report 
and accordingly it appears in the American Journal of Medical Science.^.) 

In reply to the question brought up in Dr. !Millett’s letter as to Dr. Mcig.'?' personal 
opinion of the desirability of cystic tumors being included in the category of Meigs* syn- 
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ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES’*^ 

(Appears in January, April, July, October } 

American Gynecological Society. (1876) President, Ludwig Emgc, Secretary, Norman 
Miller, Ann Arbor, Mich. Next meeting, May, 1949, Hot Springs, Va. 

American Association of Obstetricians, Gsmecologlsts and Abdominal Surgeons. (1888) 
President, .Tames E. Bloss, Huntington, W. A'^a. Secretary, T-icroy A. Calkins, 418 11th 
Street, Huntington, AV. Va. Annual meeting Hot Springs, A^a., Sept. 7-9, 1949. 

Central Association of Obstetricians and Gsmccologists. (1929) President, Earl C. Sage, 
Omaha, Nob. Secretary-Treasurer, John I. Brewer, 104 South Michigan Ave., Cliicago, 
111. Annual meeting Louisville, Ky., Oct. 23, 24, and 25, 1947, 

South Atlantic Association of Obstetricians and Gsmecologlsts. (1938) President, S, E. 
Norris, Jacksonville, Fla. Secretary, E. D. Colvin, 1259 Clifton Eoad, N.E., Atlanta, 
Ga, Annual meeting at AA'illiamsburg, Va., February 10 to 12, 1949, at the AVilliams- 
burg Inn and Lodge. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, AVilliam F. Mengert, Dallas, 
‘ Texas. Secretary, A. B. Hunt, Mayo Clinic, Eochester, Minn. Annual meeting June, 
1947. 

New York Obstetrical Society. (1863) President, Albert H. Aldridge. Secretary, Claude E. 
Heaton, 205 East 09th St,, New York 21, N. Y. Second Tuesday, from October to May, 
Yale Club, 

Obstetrical Society of Philadelphia. (1808) President, Carl Bachman. Secretary, George 
A. Hahn, 255 S. 17th St., Philadelphia, Pa. First Thursday, from October to May. 
Chicago Gynecological Society. (1878) President, Herbert E. Schmitz. Secretary, Edward M. 
Dorr, 30 N. Michigan Ave., .Ciiicago 2, 111. Third Friday, from October to June, Hotel 
Knickerbocker. 

Brooklyn Gynecological Society. (1890) Prc.<ti<7ent, Alexander E. Dunbar. /Secretory, AA'illiam 
T. Daily, 142 Joralemon St., Brooklyn, N. Y. First Friday, from October to May, Bongs 
County Medical Society, 1313 Bedford Ave,, Brooklyn, N, Y, 

Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence AVliarton. 
Secret ary -Treasurer, John AV. Haws, 9 E. Chase St., Baltimore, Md. Meets quarterly at 
Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society. (1876) President, Stanley T. Garber. Secretary, Joseph G. 

Crotty, 146 AVest McMillan St., Cincinnati, Ohio. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Eudy F. A'^ogt. Secretary- 
Treasurer, Glemi AV. Bryant, Louisville, Ky. Meetings fourth Jlonday of each month 
from September to May, Broun Hotel. 

Portland Society of Obstetrics and Gynecology. President, Eonald Frazier. Secretary- 
Treasurer, Gifford D. Seitz, 919 Taylor St. Bldg., Portland 5, Ore. Meetings last 
AVednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, James Hodgkiss. 
Secretary, Clarence H. Ingram, Jr,, 902 Peoples East End Building, Pittsburgli C, Pa. 
First Monday of October, November, December, January, February, March, April, and 
May. 

Obstetrical Society of Boston. (1861) President, Paul Gustafson. Secretary, H. Bristol 
Nelson, 1180 Beacon Street, Brookline, Mass. Third Tuesdaj’-, October to April, Harvard 
Club. 

New England Obstetrical and Gynecological Society. (1929) President, Arthur E, G. 
Edgelow, Sprin^eld, Mass, Pecorder, Carmi E, Alden, 270 Commonwealth Ave., Boston 
16, Mass. Meetings held in May and December. 

PaciBc Coast Obstetrical and Gynecological Society. (1931) President, Henry N. Shaw. 
Secretary -Treasurer, AVilliam Benbow Thompson, 6253 Hollywood Blvd., Los Angeles, 
Calif. Next meeting in Seattle, AVash., Oct. 1 to 4, 1947. 

Washington Gsmecological Society, (1933) President, AVilliam J. Cusack. Secretary, John 
Parks, 901 23 St., N.AV., Washington, D. C. Fourth Saturday, October, November, 
January, March, May. 

New Orleans Obstetrical and Gynecological Society. (1924) President, Woodard D. 
Beacham. Secretary, Harry Meyer, 3439 Prytania St., New Orleans, La. Meetings 
held October, November, January, March, and May. 

♦Changes, omissions, and corrections should be addressed to the Editor of the Journai.. 
The number after the Society’s name is the year of founding. 
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Items 


Board of Obstoteios a-od (syoooology 

The next scheduled examination (Part I) written examination and review of case 
histories, for all candidates, will be held in various cities of the United States and Canada on 
Priday, February 4, 1949. New Applications may be made until November 1, 1948. Applica- 
tion forms and Bulletins are sent upon request made to 

American Board of Obstetrics and Gynecology, Inc., 
1015 Highland Building, 

Pittsburgh 6, Pennsylvania. 


Prize Award. 

The South Atlantic Association of. Obstetricians and Gynecologists announces the 
establishment of “The Foundation Prize.” Authors of papers on obstetrical or gyne- 
cological subjects desiring to compete for the prize maj’- obtain information from Dr. E. D. 
Colvin, Secretary-Treasurer, 1259 Clifton Eoad, N. E., Atlanta, Ga. 


Errattim 

In the article by Joseph A. Kurcz and Malilon S. Sliarp, entitled “Congenital Absence 
of One Ovary Associated With Contralateral Tubal Pregnancy,” in the June issue of the 
Journal, on page 1065, the Woman’s Hospital, from which the article was written, should 
have been followed by the address, Detroit, Michigan. 

Dr. Sharp’s present address is 512 Olds Tower Building, Lansing, Mich. 


Sir 
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Oklahoma Oity Obstetrical and Gynecological Society. (1940) President, LeEoy H. Sadler. 
Secretary-Treasurer, .Tolm W. Eecords, 301 Korthwest 32 Street^ Oklalioma City. 

Cleveland Obstetrical and Gynecological Society. (1947) President, Robert E. i'aulkner. 
Seer clary, G. Keilli Folgcr, lOulo Carnegie Ave, ^Meetings on fonrtli Tuesday of 
September, Novetnber, .Tanuary, Jilarch, and Afay at University Club, 3813 Euclid Ave., 
Cleveland 35, Ohio. 

New Jersey Obstetrical and Gynecological Society. (1947) President, Hcrschel ilurphy. 
Secretary, Benjamin Daversa, Spring Lake, N. .T. Meetings semiannually. 

Honolulu Obstetrical and Gynecological Society. (1947) President, l^rank C. Spencer. 
Secrclary-Trcasurcr, H. IMcLcod Patterson, 202 King Kalakaua Bldg., Honolulu, 
Hawaii. ^Meetings third Monday of each month, Jlabcl Smyth Building. 

Oregon Society of Obstetricians and Gynecologists. President, Duncan R. Neilson. Secre- 
tary-Treasurer, David M. Baker, 520 Mayer Bldg., Portland 5, Ore. ifoefings held on 
third Friday of each month from October to Maj'. 

National Federation of Obstetric-Gynecologic Societies. (1945) Prc.'iifZenf, Ralph E. Camp- 
bell. Secretary, "Woodard D. Bcacham, 429 Hutchinson [Memorial Bldg., New Orleans 
13, La. 

Dayton Obstetrical and Gynecological Society. (1937) President, P. K. Champion. Sec- 
retary, L. .T. Lohr, 2()7C Salem Ave., Daj’ton, Ohio. ^lectings, third Wednesday 
montiily from September through .Tune at the Van Clove Hotel. 

Dallas-Fort Worth Obstetric and Gynecologic Society. (1948) President, Asa A. Newsom. 
Secretary, A. W. Diddle, 2211 Oak Lawn Ave., Dallas 4, Te.vas. greetings in spring 
and fall. 

Queens Gynecological Society. (1948) President, Moses Cohen. Secretary, George Schaefer, 
112-25 Queens Blvd., Forest Hills, N. Y. Meetings held third Wednesday in February, 
April, October, and December, at the Queens County IMedical Society Bldg. 

Mississippi Association of Obstetricians and Gynecologists. (1947) President, Walter 
Simmons. Secretary, Richard H. Street, .Tr., The Street Clinic, A'icksburg, Miss. Meet- 
ings hold semiannuallj'. 

Florida Obstetrical and Gynecological Society. President, Charles J. Collins. Secretary, 
Dorothy D. Bramc, Orlando, Fla. Next annual meeting, Belleair, April 10, 1949. 
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St. Iiouis Gynecological Society. (1924) President, Joseph A. Hardy, Jr. Secretary, Paul 
P. Pletcher, 634 North Grand Ave., St. Louis 3, Mo. Meetings second Thursday, October, 
December, Pebruary, and April. 

San Francisco Gynecological Society. (1929) President, Albert M. Vollmer. Secretary, 
Daniel G. Morton, University of California Hospital, San Prancisco, Calif. Regular 
meetings held second Priday in month from October to April, University Club, San 
Prancisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, Warren E. 
Massey. Secretary, George P. Adam, 4115 Pannin St., Houston 4, Tex. 

Michigan Society of Obstetricians and Gynecolo^sts. (1924) (Pormeriy the Detroit Ob- 
stetrical and Gynecological Society.) President, O. W. Picard. Secretary, Carl P. 
Shelton, 910 David Broderick Tower, Detroit 26, Mich. Meetings first Tuesday of each 
month from October to May (inclusive). 

Central New York Association of Obstetricians and Gynecologists. (1938) President, 
Raymond J. Pieri. Secretary, Nathan N. Cohen, 713 E. Genesse St., Syracuse, N. Y. 
Meets second Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, Gilbert P. Douglas. 
Secretary, Hunter Brown, 1922 South Tenth Ave., Birmingham, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Poster Moore, Jr., 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 

Seattle Gynecolo^cal Society. (1941) President, Donald J. Thorp. Secretary-Treasurer, 
Charles D. Kimball, 734 Broadway, Seattle 22, Wash. Meetings held on tliird Wednesday 
of each month, Washington Athletic Club. 

Denver Gynecological and Obstetrical Society. (1942) Secretary, Warren W. Tucker, 1820 
Gilpin St., Denver 6, Colo. 

Wisconsin Society of Obstetrics and Gsmecology. (1940) President, Henry A, Sincock. 
Secretary-Treasurer, Edith McCann, 425 East Wisconsin Ave., Milwaukee 2. Meetings 
. held in May and October. 

San Diego Gynecological Society. (1937) President, R. C. Hall. Secretary, D. Dalton Deeds, 
2001 Pourth Ave., San Diego, Calif. Meetings held on the last Wednesday of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Ralph E. Leigh, 
Grand Porks. Secretary, G. Wilson Hunter, 807 Broadway, Pargo; N. D. 

Virginia Obstetrical and Gynecological Society. (1936) President, tfohn Boyd. Secretary- 
Treasurer, William Dmrwood Suggs, Monxunent Ave. and Lombardy St., Richmond, Va. 
Next meeting not announced. 

Columbus Obstetric and Gynecologic Society. (1944) President, Dana Cox. Secretary, 
Zeph J. R. Hollenbeck, 9 Buttles Ave., Columbus, Ohio. Meetings held fourth Wednes- 
day of each month. 

Naussau Obstetrical Society. (1944) President, Robert S. Millen. Secretary-Treasurer, 
Peter La Mariana, Williston Park, L. I., N. Y. Meetings, bimonthly from October to 
May. 

Bronx Gynecological and Obstetrical Society. (1924) President, H. J. Lesnick. Secretary, 
Mark Daniel, 2344 Davidson Ave., Bronx 53, N. Y. Meetings, fourth Monday monthly 
from October to May. 

Washington State Obstetrical Society. (1936) President, John H. Piorino, Everett. 
Secretary, H. H. Skinner, Yakima, Meetings, first Saturday of April and October. 

Kansas City Obstetrical and Gynecolo^cal Society. (1922) President, Joseph G. Webster. 
Secretary, William C. Mixson, 320 W. 47th St., Kansas City, Mo. Meetings, last Thurs- 
day, September, November, January, and March; first Thursday; May, University Club. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, Carl E. Krngmeier. 
Secretary-Treasurer, A. M. McCausland, 3780 Wilshire Blvd., Los Angeles, Calif. 

North Carolina Obstetrical and Gynecological Society. (1932) President, Wallace B. Brad- 
ford. Secretary, Richard B. Dunn. Meetings semiannually. 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, William A. 
Scott. Secretary, James Goodwin, 516 Medical Arts Bldg., Toronto, 5. Meetings held 
annually, date of next meeting to be announced later. 

Akron Obstetrical and Gynecological Society. (1946) President, S. B. Conger. Secretary- 
Treasurer, Alven M. Weil, 1030 First National Tower, Akron 8, Ohio. Meetings held 
third Priday of January, April, July, and October, City Club of Akron, Oliio, Bldg. 

Minnesota Society of Obstetrics and Gynecology. President, Everett C. Hartley. Secretary, 
John Haugen, 100 E. Pranklin Ave., Minneapolis, Minn. Meetings held spring and fall. 

Miami Obstetrical and Gynecological Society. (1946) President, M. C. Wilson. Secretary, 
George A. Mitchell, Huntington Bldg. Meetings, second Thursday in January, March, 
May, and November. 

Omaha Obstetrical and Gynecological Society. (1947) President, Cliarles F. Moon. Sec- 
retary, Donald C. Vroman, 813 Medical Arts Bldg., Omaha 2, Neb. Meetings held third 
Wednesday in January, March, May, September, November. 
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the individual reports of niucli smaller scries would have been, particularly 
since they represent a cross section of climatic conditions, dietary variations, 
geogi'aphic distribution, and general obstetric care throughout the United 
States. 

Basis for the Use of Diethylstilbestrol in Pregnancy 

The observation that a marked rise in estrogen excretion at about the 
tenth to twelfth week of normal pregnancy was followed by an equally 
marked drop in chorionic gonadotropin (C.O.) was reported by Smith and 
Smith in 193G.^ In 1938 the same phenomenon was observed following estrogen 
administration to pregnant women.- Their quantitative studies of estrogens, 
pregnanediol, and scrum C.G. in pregnancy .suggested to them that an abnormal 
rise in serum C.G. might reflect failing utilization of this factor for the 
production of the placental steroids.-* ^ Since studies in both pregnant and 
nonpregnant women had indicated that a rise in estrogen always preceded any 
increased secretion of progesterone, it Avas logical to propose that estrogens 
were in some Avay causally related to corpus lutcum activity in the nonpreg- 
nant women and to the utilization of C.G. in pregnancy for the placental 
production of progesterone. The results of experiments by Ilcckel and Allen 
in 1939* lent support to this idea by demonstrating that progesterone secretion 
could he maintained and delivery postponed in the pregnant rabbit by estrogen 
administration. In 1941 Smith and Smith-"* summarized their findings on 
e.strogen and progesterone metabolism in women, and concluded from the 
results that estrogen oxidation products rather than estrogens per se were 
responsible for the progesterone stimulating effect of estrogen, through pituitary 
stimulation in nonpregnant women® and through causing increased utilization 
of C.G. in pregnancy."’ It was demonstrated experimentally that progesterone, 
which depresses the rate of estrogen oxidation, also markedly inhibited the 
pituitary stimulating properties of estrone." In' any attempt to enhance pro- 
gesterone secretion with estrogens in human pregnancy, therefore, more 
estrogen would have to be given than could be metabolized by the available pro- 
gesterone.® It was found, however, that diethylstilbestrol, unlike the natui-ally 
occurring estrogens, Avas not depressed in its pituitary stimulating effects 
by the presence of progesterone® and might theoretically, therefore, proA-ide 
an ideal agent for preventing progesterone deficiency in pregnancy. Ex- 
perimental support of the concept that stilbestrol Avould enhance the utilization 
of C.G._ for the production of progesterone had been supplied by the finding 
that this estrogenic compound augmented the ovarian response of hj’pophy- 
seetomized rats to C.G. resulting in corpus luteum formation, an effect AAdiich 
cannot be achieved in the hypophysectomized animal either by C.G. or stil- 
bestrol alone.*® 

More direct support of the concept Avas supplied bj*^ tlie results of 
quantitatiA>-e assays for urinary pregnandiol and serum C.G. in tAvo diabetic 
Avomen Avith bad obstetric histories to whom stilbestrol Avas being administered 
as a preventive measure against late pregnancy accidents.*** *® A rise in 
urinary pregnanediol and a drop in serum C.G. Avas noted upon the initiation 
of stilbestrol therapy, Avhereas a reversal of this effect occurred each time 
that the drug Avas experimentally discontinued. This observation has been 
repeatedly confirmed in a series of jpatients Avith bad obstetric histories AA*ho 
are noAV. being folloAved at the Boston Lying-in Hospital. So far as our 
present ImoAAdedge takes us, therefore, the concept seems tenable that stil- 
bestrol causes an increased secretion of progesterone in human pregnancy 
(probably by the placental syncytium) through causing an increased 
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dosage is iiicvcinsed liy 5 mg. at two-week intervals to the fifteenth week 
wlieii 25 mg, daily are lieing taken. Thereafter, the daily dosage is increased 
hy 5 mg. at weekly intervals. Administration is discontinued at the end of the 
thirty-fifth week since a drop in estrogen and progesterone normally precedes 
the onset of lahoi'. For the prevention of late pregnancy accidents .stilhestrol 
is started as early as possible, but no later tiian the sixteenth to nineteenth week, 
since a deficiency of estrogen oxidation products has been demonstrated during 
the second trimester in these patients.'* The initial dosage is always the one 
for the particular week of ])regnancy when thera])y is begun. 

Clinical Results 

The case reports have been divided according to the indications for 
stilhestrol therapy. 

• Siilhcsirol for iJireaiencd ohoriion . — (Talile I.) In this group are in- 
cluded only patients who were bleeding, with or without cramps, between 
the sixth and twenty-first weeks of pregnancy. Although the amount of 
bleeding was not specified in many of the cases, it was described as definite 
bleeding as opposed to staining. Bleeding at about tbe time of the first 
missed period was not considered threatened abortion, since endometrial 
bleeding at the site of inpilantation has been .shown to occur normally and 
might well be sufficient to result in out.side bleedijig at this time.*"’ Thirty- 
four patients whose only .symptom was cramps arc abso omitted from this 
group (32 of these, or 94 per cent, carried) but many of them had liad 
previous abortions, and are therefore included in Table ’ll. 


Table I. Stilbestrol for Abortion; Depinitiyely for Tureateneb Abortion (bleeding 

C OR 5 CRAMPS WKS. 6-21) ; 21.0 Ca.ses* 


PREVIOUS abortions 1 

NO. OK CASES 

CARRIED TO 2.S WEEKS 
(I*ER CENTl 

I.IVING AND WEI.L 
BABIES 
(PER CENT) 

0 

14.3 

74 

70 

1 

46 

.88 

77 

2 

17 

82 

72 

.3 or more 

13 

83 

82 

Total 

219 

78 

72 


‘Including 9 cases on too low dosage, 0 of whom aborted and 15 cases on too high 
dosage, 4 of whom aborted. 


Seventy-eight per cent of the 219 women carried to twenty-eight weeks, and 
72 per cent obtained living children. Hertig and Livingstone,*® in reviewing 
the literature on this subject, concluded that approximately 40 per cent of 
threatened abortions do not abort regardless of treatment. The highest 
spontaneous cure rate that they quote from the literature is 50 per cent. 
Since the cases reported in Table I received no supplementary therapy other 
than bed rest and sedation, the increased salvage must have been due to 
stilliestrol and is highly significant.* Twenty -two of the abortuses were 
examined pathologically and 17, or 77 per cent, were found to be defective. 
There were no abnormalities in the fetu.ses that were carried, t It is note- 


‘Throughout this communication tbe difference between our observed incidence of any 
abnormality and the incidence in a control series is considered significant only if it could occur 
by chance no more than once in 80 times, i.e., Deviation -1- Standard Deviation equals 2.5 or 


hy 
more, 


ton the basis of the pathologic examination of 1.000 abortuses. Hertig>« has postulated a 
tbporeticallv nossible salvage rate of GO per cent, assuming that 40 per cent of these would 
carry regardless df treatment. The higher salvage in these 219 patients who received stilbestrol 
that nerhans Hertig placed the spontaneous cure rate too low. If the spontaneous 
rvin%d at 50 ner cent the highest figure reported, then the theoretically possible 
sKt mt"e Cmef 70 ®per cenTon the bisis Of HerUg's observations. A 78 per cent salvage 
in 219 cases Is not significantly greater than 70 per cent. 
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utilization of C.G. An important part of the understanding of this concept is 
the realization that stilhestrol is given' not because it is estrogenic bul 
because it stimulates the secretion 'of estrogen and progesterone. The dosages 
prescribed are not enough per se to raise the estrogen level above the physiologic 
norm of pregnancy (v.i.). It may be assumed, therefore, that any effect thal 
stilhestrol has in these dosages is through its ability to stimulate a greater 
production of the placental steroid hormones rather than through its estrogenic 
activity. 

Indications for Stilhestrol Therapy in Pregnancy 

If the above concept is correct stilhestrol should prove beneficial in any 
abnormal situation of pregnancy in which progesterone deficiency may be 
etiologically involved, provided the cells which secrete the steroid hormones are 
still capable of functioning. That progesterone deficiency might result in 
abortion, miscarriage, and premature delivery has been assumed since 1929, 
when the classical investigations of Corner and Allen on the physiologic 
properties of the corpus luteum hormone were published.^® That a progressive 
deficiency of the steroid hormones invariably precedes the onset of late 
pregnancy toxemia, eclampsia, premature delivery and intrauterine death has 
been shomi by the investigations of Smith and Smith.® It has been repeatedly 
pointed out by them, moreover, that a reciprocal relationship exists between 
the vascular supply to the placenta and the circulating level of steroid hormones, 
adequate vascularity being essential for the normal production and metabolism 
of estrogen and progesterone and adequate hormonal supply being equally 
essential for vascular development in the pregnant uterus. On this basis, 
they have never felt that the primary abnormality responsible for late 
pregnancy complications was necessarily honnonal, but they are of the opinion 
that this deficiency is always a contributory factor to the final syndrome which 
precipitates the clinical manifestations.^^ By combating this hormonal 
deficiency it rvas hoped that stilhestrol, even in such conditions as essential 
hypertension and twin pregnancy where the primary deficiency is almost 
certainly of maternal vascular origin rather than hormonal, would postpone the 
onset, lessen the severity, and possibly reduce the incidence of later pregnancy 
complications. The use of stilhestrol alone as a definitive measure for the 
treatment of late pregnancy toxemia, as opposed to its prophylactic use, is 
not recommended by them because of their evidence that the onset of clinical 
signs reflects syncjdial degcnei’ation, toxin formatioji, and vascular damage 
so advanced that increased seci’etion of progesterone cannot be stimulated. 

Dosage 

The' dosage schedule proposed by the Smiths, and which has been followed 
by most of the ob.stetricians who contributed to the ])resent study, is based 
upon their quantitative detei’minations of hormonal .levels throughout normal 
pregnancy, and is planned to approximate physiologic conditions, as closely as 
possible.®' Five milligrams daily by mouth is started during the sixth or 
seventh week (counting from the start of the last menstrual period). The daily 

•The averapo daily estrogen excretion of -women during normal pregnancy, if oxpre.oscd 
in milligrams of estradiol plus estrone plus estriol, has been found to increase from about O.H 
mg. at eight to twelve -wcehs to 40 mg. at thirty-eight -weeks. At tliirty-six weeks, when we 
advise the cessation of stilhestrol therapy, the average excretion is .about it> to 20 mg. Recovery 
experiments in women have indic.atcd that no more than 10 per cent of administered c.=trf>gon 
is excreted early in pregnancy .and no more than 15 per cent during the Inst trimester. 
Excretion, therefore, may be assumed to represent about these percentages of the amount 
originally formed. Our dosage schedule of 5 mg. of stilhestrol at six or .seven weeks increasing 
to 12.5 mg. during the thirtv-sixth week, therefore, should approximate the average level of 
production. Thi.s means Utrit the level of circulating estrogens in an average normal woman 
(assuming that all the stilhestrol taken orally was ab.sorbed) might conceivably be doubled. 
Even if such complete absorption occurred, which is unlikely, the level of estrogen of any 
patient on our schedule would sUll be -within the range of normal, since there is sucli a wide 
variation in normal women. 
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after three, however, is only 16.4 per cent, and if the same ealculation.s are 
carried to four and five successive abortions, the spontaneous cure rate becomes 
2 and 0.5 per cent, respectively. The j-esulls reported in Table III, therefore, 
cannot possibly be ascribed to chance, and seem to cstal)]ish ])eyond any reason- 
able doubt the value of .stiibcstrol tlicrapy in habitual abortion. It is to be 
remembered that only 15 per cent of these patients had threatened to abort when 
therapy was started, and comparison of the figures in Tallies I and II indicates, 
as would be expected, that prophylactic treatment gives better results. Further- 
more, many of these chronic aborlers were given small doses of stiibcstrol dur- 
ing the cycle of conception, as recommended by Smith,-® for the purpose of 
stimulating better luteal secretion and thereby providing a more normal ma- 
ternal environment from the very start. It is theoretically possible that a 
certain percentage of pathologic ova were averted by this means. In many of 
these patients the previous abortuses had been found defective. 


Tabt.k III. Stilbkstkol roll Chronic Abortion; Ri'I’katkd Con.skcutivk .\bortion.s 
Preckding TuERArv; No .Suppi.ementary Therary — 127 Cases’' 


PREVIOUS 

ABORTIONS 

NO. or CASES 

CARRIED TO 28 VK. 
(PER CENT) 

LIVING AND WELL 

(perce.nt) 

babies 

2 

G7 

5G 

84 

54 

81 

3 

.38 

oo 

87 

33 

87 

4 

17 

11 

0:) 

10 

59 

5 

5 

2 

40 

1 

20 

Total 

127 

102 

SO 

98 

77 


‘Also included in Tables I and II. One hundred had no living children. Twenty-four 
were treated for tlircatenod abortion: tlte rest prophylactically. Many c exact number) 
toolc stilbestrol (0.1 to 0.3 mg. dally) during cycle of conception. 


Effects of Variaiioii in the Dosa{fe Schedule . — Of the 18 women (Tables 
I and II) whose dosage of stilbestrol was considerably below that recommended, 
only 50 per cent carried. Of the 28 women who were given what we would 
consider an overdosage only IT, or 61 per cent, carried. Both of these figures 
are significantly below that for the group as a whole (i.e., 80 per cent of the 
491 patients treated for abortion). We have considered the dosage too high 
if 10 mg. or more are given daily for more than 10 consecutive days before 
the sixth week, 25 mg. or more daily before the tenth week, 50 mg. or more 
before the fifteenth week, and 100 mg. or more before the twentieth week. 
Although most of the doctors, in treating abortion, followed the Smith and 
Smith schedule fairly closely up to the twentieth week, many of them felt 
that the full dosage was not necessaiy once the danger period had been passed. 
The effect of these variations upon later pregnancy are summarized in Table 
IV. All of the 99 women listed in column 2 continued to take stilbestrol through 
the thirty-fifth week, but the weekly increase was discontinued late in the second 
trimester, and in some instances the dosage was decreased by 5 mg. at weekly 
intervals after the twenty-fifth week, so that the final dose during the thirty- 
fifth week was 25 mg. instead of 125 mg. daily. These patients did as well 
during the third trimester as did the patients on the fuU Smith and Smith 
schedule (column 1) except for a somewhat higher incidence of late pregnancy 
toxemia. The incidence of premature delivery was more than doubled when 
stilbestrol was entirely discontinued at twenty-five to thirty-four weeks (column 
3), although the fetal loss was still only 5 per cent. 'When it was stopped at 
twenty to twenty-five weeks (column 4) there was an even more marked increase 
in the incidence of premature delivery, a 12 per cent fetal loss due to prema- 
turity and a considerable increase in the incidence of late pregnancy toxemia. 
We very much doubt if the premature deliveries in these cases were directly 
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worthy that the least impressive salvage. rate (74 per cent) was in the group 
of threatened aborters who had had no previous abortions. A possible 
explanation for this is that tliese patients were less alarmed about their 
symptoms and therefore less prompt in reporting to their obstetricians and 
starting upon stilbestrol therapy. 

Stilhesfrol for Abortion: Prophylactically on the Basis of Past History . — 
(Taljle II.) Forty-one patients were treated because they had been sterile 
for two to ten years previously. Six of these aborted, and there was an 
additional fetal loss from premature delivery. Although the incidence of 
abortion is said to be somewhat increased in pregnane.y following a period of 
infertility, there is no general agi'eement as to the validity of this statement. 
We cannot evaluate the results in these patients, but include them for what 
they uiay be worth. The same may be said for the group of 16 patients who 
were treated for surgical reasons, including fibroid uterus, previous operations 
on ovaries, uterus, or cervix, or operations during early pregnancy. Of the 
272 women treated prophylactically, 215 were given stilbestrol because of a 
history of previous abortions. One hundred thirty-five had had two or more 
previous abortions, with an average of 2.8 per patient. One hundred five 
of these, 78 per cent, carried to twenty-eight weeks, and 72 per cent obtained 
living children. These figures compare favorably with those reported by 
Yaux and EakofU in 24 women whose previous pregnancies averaged 2.9 
abortions per patient and wlio were treated witli estrogen and progesterone.^' 
If the Smith and Smith concept is correct, stilbestrol administration should 
give better results than could be acquired by substitution therapy with proges- 
terone alone or with estrogen plus progesterone (provided the cells which secrete 
the hormones are capable of responding to stimulation), since secreted hormones 
would be supplied at a more physiologic level and a more uniform rate than 
could be accomplished by parenteral administration. 


Table II. Stilbestrol for Abortion Propiiyi.acticali.y (on Basis op Past History") 

272 Cases^- 


INDICATION FOR THERAPY 

1 • NO. OP CASES 

1 CARRIED TO 28 

WEEKS 

(PER CENT) 1 

LIVING AND WELL 

BABIES 
(PER CENT) 

Infertility (2 to 10 yrs.) 

41 

■SO 

82 

75 

Surgical reasons 

Previous abortions 

10 

81 

1 

80 

87 

83 

2 

65 

82 

77 

3 

41 

87 

so 

4 or more 

29 

07 

52 

Total 

272 

83 

78 


♦Including 0 cases on too low dosage, 3 of whom aborted, and 13 cases on too high dosage, 
7 of whom aborted. 


Abortion Sequences. — (Table III.) Of the 434 patients treated either 
definitively or prophylactically for abortion, 127 had had two to five consecu- 
tive abortions prior to the pregnancy in which stilbestrol was administered. 
Malpas,^® on the basis of the known incidence of abortion in the British Empire 
and of the accidental and recurrent factors involved, has calculated that a 
woman who has aborted two recurrent gestations has a 62 per cent chance of 
carrying the following pregnancy, whereas if she has aborted three successive 
previous pregnancies her chance of earr>nng a fourth is reduced to 27 per cent. 
Eastman,^” applying the same mode of calculation to the statistical analysis of 
abortions by American authors, arrived at approximately the same figure for 
those with a history of two previous abortions. His spontaneous cure rate 
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activity of. tliis organ. No casc.s in this scries were given significantly larger 
dosages during later pregnancy than those recommended liy ns, but 28 iiaticnts 
received what we consider overdosage jirior to the twentieth v/eek. Seventeen 
carried to the twenty-eighth week (Table IV, eohnnn 6). l)cs])ite the contimicd 
administration of stilliest.rol, over one-lialf of t.liem developed later pregnancy 
complications with tlie loss of three of tiic 17 babies. This is a .small group 
but the fetal loss is significantly greater than when tlie amounts recommended 
were given and the results are sufficiently alarming to convince us of the real 
danger of overdosage, especially during the early weeks when the jdacenta is 
assuming ovarian function in the matter of liormone jiroduction.® 


Taiu.c IV. STn.itesTiiOL kou .\hoktio>:; Ekkcct ok Dosaoi: Ukox Latkk Piaai-XANCV ok 401 

rATIKNT.S TimATKl) DkkI.VITIVKIA' Oil Pl’.Ol’H YLACTICAU.y. 

.loa (SO KF.ii ci;nt) Cauuif.i) to 2S \vr.KK.s 


POSAfiK-f 

^ WK.K.KS 

(1) 

.s .t .s 
7-:5(i 

(^) 

<s.t s 
AKTK.R ‘ill 

(•*5) 

SrOPI’FD 
@ ‘25-34 

(“1) 

.STOPPED 

@ 20-25 

(5) 

TOO LOW 
TlU'.OCfill- 

OUT 

(fi) 

TOO moil 
i 4-20 

No. of -cases 

21:1 

99 

19 

34 

9 

17 

Premature > .1 wk.s. 

Baby livetl 

s.s% 

7.17c 

21.0%. 

IS.0% 

22.0% 

30.0% 

Baby died 

•1.5% 

■i.07o 

5.2% 

12.0% 

11.0% 

12.0% 

J oxeiUKi 

Baby lived 

1.8% 

3.0% 

0 

S.S% 

0 

C.0% 

Baby died 

0. 

1.07c 

0 

0 

0 

0.0% 

Total fetal loss 

4.5% 

5.0% 

5.0% 

12.0% 

11.0% 

IS.0% 

Total complicafious 

15% 

15% 

20% 

39% 

33% 

54% 


Siilhcstrol Prophiilaciicallij Against Complications of Late Pregnancy . — 
In presenting the clata concerning 95 patients who were given stilbestrol be- 
cause of a history of late pregnancy complications, we have first .summarized 
the total results comparing the outcome of the treated pregnancies of the group 
with the past obstetrical histories of these same iiatients (Table V). Since only 
18 of their 197 previous pregiancies had been normal throughout, there were 
179 abnormal pregnancies in their past histories or an average of 1.9 per 
patient. 'With such a low average incidence of previous trouble the significance 
of the apparent reduction, in this pregnancy on stilbestrol, in Ipss of the fetus 
from abortion, prematurity, stillbirth, and pre-eclampsia might be questioned. 
In the lower part of Table V, howevei’, we have grouped these patients accord- 
ing to the number of previous comidications that constituted the indication for 
stilbestrol administration. All of the complications listed are associated, we 
have reason to believe, with a deficiency of progesterone. If a patient has three 
or more pregnancies in each of which one or another of these abnormalities 
recurs, an inherent inadequacy may well be involved and the expectancy of 
a normal outcome in any succeeding pregnancy greatly reduced. In these 
patients a comparison of their past histories witli the outcome of this pregnancy 
on stilbestrol would seem to be valid. There were 22 such patients. -Eighty- 
three, or 92 per cent, of their previous 91 pregnancies were complicated by 
one or another of the abnormal conditions listed, -and only 31, or 35 per cent, 
resulted in living infants. On stilbestrol these 22 patients had an incidence of 
64 per cent pregnancy complications and 16, or 73 per cent, obtained living 


*Da\'is and Fugo^ administered 50 to 200 mg. of stilbestrol daily for six to eight iveeks 
tn fifteen -women between the fourth - and sixteenth weeks of pregnancy, and observed no 
increase in prcgnanediol excretion. Their published data actually reveals a decrease in urinary 
nreraanediol after eight to nineteen days of., the.se very large doses. This is particularly signifi- 
es m since prcgnanediol excretion normally increases quite rapidly at this time. All but eight of 
uteif cases had therapeutic abortions. One of these eight had a miscarriage during the second 
Wtaester No details were given as to the course or outcome of the other pregnancies. 
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due to estrogen withdrawal since the interruption of pregnancy by this means 
has been tried at various stages of gestation without effect. It seems more 
likely that many of these patients who were primarily treated for abortion had 
an inherent deficiency in their ability to' secrete the steroid hormones which 
still prevailed after their usual danger period had passed and that they re- 
quired the extra stimulation supplied by stilbestrol in order to carry normally 
to term. In Pig. 1 are presented our findings on the pregnanediol excretion of 
one of these patients in whom we investigated the effect of reducing the dosage 
of stilbestrol after her usual danger period had passed. The results indicate 
that in this particular patient stilbestrol in adequate amounts throughout was 
essential for the continued increase in pregnanediol excretion that characterizes 
normal pregnane 3 ^ 



Fig. 1. — Effect upon pregnanediol excretion of two attempts to give less than the pre- 
scribed amount of stilbestrol after the patient’s usual danger period had passed. 

Durmg the sixteenth and seventeentli weeks the dosage w'as maintained at 30 mg. instead 
of the usual increase of 5 mg. -daily at weekly intervals. Starting at twenty-one weeks the 
dosage was decreased by 10 mg. daily at weekly intervals in place of the usual Increase. At 
twenty-six weeks the dosage was increased to 75 rag. daily wdiere it was maintained through 
the thirty-sixth week. She went into labor spontaneously two days after the cessation of 
therapy. A healthy baby (6 lbs. 2 oz.) was delivered by cesarean section and survived. 

We have been concerned about the theoretical dangers of stilbestrol over- 
dosage. It is well Imown that estrogens in unphysiologic amounts are toxic to 
the fetuses of rodents. . It has long been Icnbtvn, also, that the prolonged ad- 
ministration of large amounts of estrogen depresses the gonadotropic activity of 
the pituitary. Similarly, it seems likely that the continued administration of 
unphysiologic doses of stilbestrol during pregnancy might inhibit the placental 
secretion of steroid hormones and even do permanent damage to the secretory 
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TAniiE VI; STii.nKSTitoi. PKOPHYbACTiCAiAiY FOR Prkmatuhk Hki.ivrry; 40 Patirnt.s* WHOSK 
Past Histouies Contain no Deeiveuies Later Than 3G Weeks, Ho Supplementary 

Therapy. 


PAST OBSTKTUIGAI. lUSTORlES 

THIS PREGNANCY ON 

.STILIiESTROL 

PREVIOUS 

TOTAL 


PREMATURE 




PP.EMATURE 


PREM. 

PREO- 




TOTAL 

NO. 




TOTAI. 

PELIV- 

NAN- 



L * W 

L .t W 

OP 

TERM 


BABIES 

L & W 

ERIES 

CIER 



% 

% 

CASES 

DELIVERIES 

NO. 

I, A- W % 

% 

3 

19 

0 

19 

10 

10 

19 

9 47 

10 


■REH 

o 

.10 

1 

29 

.11 

29 

1.0 

') 3.1 

10 



o 

O 

21 

0 

Ifi 

0 

0 

7 

.1 43 

4 



4 or inoro 

2.1 

3 

20 

a.i 

.10 

5 

2 40 

3 

Wtmm 


Totals 

9.1 

9 

84 

21 

19 

4G 

19 41 

27 

13 48 

KUri 


•Also included in Tabic V. 


SUlhcsfrol PropJiylacficalhj to Pregnant Women With Known Essential 
Hyjier tension. — (Table VII.) It is well known that essential hypertension is a 
predisposing factor to superimposed late pregnanej- toxemia and to premature 
delivery. Cosgrove-^ has placed the fetal loss in all pregnant women with 
essential hypertension, regardle.ss of severity, as high as 38 per cent. In Table 
VII are presented the data concerning 17 women Avho had been under medical 
care for essential hypertension before they became pregnant. Since hyperten- 
sion is a progressive disease, any improvement in the outcome of this pregnancy 
on stilbestrol over their past obstetric histories should be highly significant. 
This is particularly true, since three of these women taking stilbestrol had the 
added hazard of carrying twin pregnancies, whereas there had been no twins 
in the past pregnancies of any of the seventeen cases. There were no primip- 
aras among them, and all had had previous obstetric abnormalities. Of their 
45 previous pregnancies only 6, or 13 per cent, had been uncomplicated, and 
the fetal loss had been 20, or 42 per cent. In lliis pregnancy on stilbestrol the 
incidence of uncomplicated pregnancies was nearly tripled, and the fetal loss 
was only 2, or 12 per cent. The difference between these figures is of unques- 
tionable significance. Actually the fetal loss was only 10 per cent, since 18 out 
of a possible 20 infants survived. One patient separated her placenta at twenty- 
four weeks. The other fetal loss was in a severe hypertensive patient (blood 
pressure 210/110) who had albumin from the start of pregnancy and under- 
went cesarean section at thirty-one weeks, the infant dying of prematurity. If 
this patient and another with known nephritis are omitted from the series, the 
incidence of albuminuria on stilbestrol is only 20 per cent. If a rise in blood 
pressure during the last two months constitutes a diagnosis of superimposed 
toxemia in these patients, then seven, or 41 per cent, of the seventeen preg- 
nancies treated had this complication. The difference between this figure and 
the 69 per cent incidence of increased blood pressure in their previous preg- 
nancies is statistically significant. The only patients of this series who had 
any supplementary therapy were two who were on a rice diet. Both had super- 
imposed toxemia and cesarean section before term, one of them being the patient 
mentioned above whose baby died of prematurity. None of the other preg- 
nancies was artificially interrupted. 

Although this is a small series of eases, the results seem sufficiently en- 
couraging to warrant further trials of this therapy in dealing with hypertension 
complicating pregnancj'. There is no known reason to suppose that stilbestrol 
could influence the disease itself or control the hypertension beyond the possi- 
bility of keeping it within the nonpregnant range, but it may well postpone the 
onset and reduce the severity of obstetric complications and thereby increase the 
fetal salvage by combating the progressive deficiency of estrogen and proges- 
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cliildreii. Tlie difference between these figures is strikingly significant. These 
results,’ although not conclusive, indicate that stilbestrol therapy for such pa- 
tients may be expected to increase their chances for a normal pregnancy and a 
living child. 


Table V. Stilbestrol Prophylactically eor Complications of Late Pregnancy (on 
Basis of Past Obstetric History), 95 Cases 



PAST 

HISTORY 1 

j ON 

stilbestrol 

No of pregnancies 

Abortions (< 22 rvks.) 

20 

197 

10% 

o 

.> 

95 

3% 

Premature (<37 wks.) 

84 

4.8% 

31 

33% 

died of prematurity 

00 

80% 

11 

12% 

Stillborn (? cause) 

28 

14% 

4 

i% 

Pre-eclampsia 

47 

24% 

12 

1-3% 

Pre-eclampsia, baby died 

22 

n% 

o 

»'» 

3% 

No complications 

. IS 

9% 

45 

47% 

Total living babies 

07 

34% 

71 

75% 


Of the 95 cases on stilbestrol: 


INDICATION FOR R 

PAST OBSTETRIC HISTORY 

1 THIS PREGNANCY ON STILBESTROL 

nhjiber of pre- 
vious ABNORMAL 
PREGNANCIES 

TOTAL 

PREG- 

NANCIES 

ABNORMAL 

BABIES 

L * W 

TOTAL 

PREG- 

NANCIES 

ABNORMAL 

BABIES 

L & W 

1 

54 

87% 

37% 

47 

53% 

75% 

2 

52 

100% 

30% 

26 

42% 

77% 

3 or more 

91 

92% 

35% 

22 

04% 

73% 


Stilbestrol Prophylacticalltf, for Premniure Delivery . — (Table VI.) Forty- 
six of the patients prophylactically treated for late pregnancy complications 
were given stilbestrol in tlie hope of combating their tendency towards prema- 
ture delivery. The recurrent nature of this abnormality is well recognized. Of 
their 93 previous pregnancies, there had been none tliat were carried beyond 
the thirty-sixth week, nine having aborted and 66 having been lost because of 
prematurity, making a total of only IS living babies, or 19 per cent. About 
40 per cent of them carried to term on stilbestrol. Although this is a consider- 
able improvement over their previous histories of no term deliveries, the fact 
that the percentage of term deliveries on stilbestrol was uniform, regardless of 
the number of previous premature deliveries, suggests that in more than one- 
half of these cases, factors other than hormonal are predominantly involved. 
The fetal salvage, however, was more than tripled, even among the 12 patients 
who had had three or more previous early deliveries. This was in part due to 
the fact that most of them carried longer than in previous pregnancies, but not 
entirely. Several of the obstetricians noted that the placentas from stilbestrol 
treated patients were grossly more healthy looking and the babies unusually 
rugged for their gestational age. It would appear, therefore, that stilbestrol 
administration to these patients who repeatedly deliver early not only reduces 
the incidence of premature delivery, but considerably increases their chances of 
obtaining a living child. Our explanation would be that although the progres- 
sive deficiency of steroid hormones which invariably, according to our findings, 
precedes labor whether at term or prematurely, may, in most of these cases, 
be an end result of some more primary condition, it is still a contributory factor. 
By combating it the onset of labor may be postponed, but perhaps of even 
more importance is an increased vascularity from a higher level of estrogen and 
progesterone secretion, thereby providing a better maternal environment for' 
the fetus so that when delivery does occur it is in better condition than it would 
have been if stilbestrol had not been given. 
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The Use of StiJhesirol for ihe Definitive Treatment of Late Pref/nemryjj Coni- 
plicaiions. — have shovii that stilhestrol administration alone as a definitive 
measnre in late pregnancy toxemia is fruilless/' and we liave not recommended 
its use in any complication oi! late ])re‘rnancy except a.s ])reven1.ive therapy. Our 
veason for this has been the conviction ihat the onset of clinical signs in later 
pregnancy refiects a premature senility of the placenta which has already pro- 
gressed to a degree that cannot he innuenced b.v hormone administration alone. 
Twenty-four patients of this series, however, wcri; so treated. Two of them, 
who were started on stilbostrol late in the second trimester because of tlie de- 
velopment of toxic signs, showed progro.ssivc toxemia during stilbestrol admin- 
istration. The jiregnancy had to be inlcn-uj)1od at. 1wcnt,v-six weeks in one of 
them, and the other had a stillbirth at thirty-two weeks. Twelve other patients 
were given stilbestrol for lilceding between weeks twenty-three and thirty-two. 
Tlireo of these cari-icd to term. Imt in one the only .sAunptom was .slight spotting 
for one day only, and the amount of slilbestj'ol gix'cn was too little conceivably 
to have influenced idacenlal secretion. Three had premature babies that sur- 
vived. One of these had a viable infant when bleeding began, and delivered 
spontaneously after only tliree days of .stilbestrol administration. The preg- 
nancy of each of the otliei’ six bleeding patients of this gi’oup terminated in 
spontaneous prematvu'e delivery with death of the infant. 

Ten other patients were given stilbestrol because of uterine contractions 
with no show between weeks twenty-one and twenty-nine. Although eight of 
these carried to term and nine of them obtained living children, we cannot 
conclude that the administered stilbestrol was responsible, til's!, because so many 
patients normally carry to term after .such episodes and. second, lieeau.se half 
of these eases were given stilbestrol in such low dosages that, it seems improbable 
that it could have had any efl'ect. 

It is, of course, coneeivablo that abnormal bleeding in later pregnancy might 
in some eases be due to local placental site pathologA' rather than to generalized 
placental senility of sync.vtial trophoblastic origin vnth its concomitant irrever- 
sible deficiency of sox steroids. In such cases stilbestrol administration might 
help and may have contributed to four of the six .successful outcomes in the 
twelve patients of this series treated definitivel.v for bleeding after tlie twent.y- 
second week. It could certainly do no harm, but it seems likely that the usual 
obstetric measures and bed rest would be just as effective. 

Toxic Manifestations From Stilhestrol. — In the 632 case report.s that we 
have received to date, toxic reactions have been recorded nine times, an inci- 
dence of 1.4 per cent. Six of these patients complained of nausea, one of 
headaches and somnolence, one of vaginal discharge, and one of a skin rash. 
Four of them discontinued therapy, three witli relief of symptoms and one 
without. The other five continued on the regular schedule and their s 3 ^raptoms 
disappeared. Whether or not such s^miptoms are due to the stilbestrol, it is 
probably only the rare case that will not be able to tolerate the full dosage 
schedule throughout with onl^^ temporary discomfort. For such a patient the 
amoixnts recommended may actually’- constitute overdosage, and the dosage given 
should be regulated just below the amount that brings on sjunptoms. A few 
patients, in whom therap^^ had been discontinued after their danger periods had 
passed, voluntarity began taking stilbestrol again because they claimed that 
the}’^ felt so much better when taking it. 

Summary 

The basis for the use of stilbestrol in pregnancy is briefly reviewed, to- 
gether with the indications and the dosage schedule recommended. Complete 
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terone, which we believe in these cases results from vascular deficiency and 
which is, according to our findings, a contributory factor in all of these acci- 
dents of later pregnancy. 


Table vn. Stilbestrol Propuylactioally to Pregnant Women With Known Essentiai, 

Hypertension ; 17 Cases* 


AVERAGE AGE = 33 

YEARS 

RANGE — 22-42 

YEARS 




VAST 

HISTORY 1 

ON 

STILBESTROL 

No. of pregnancies 


45 


17 


Abortions < 22 ^Yks. 

10 

22% 


0 


Premature < 37 wks. 

17 

38% 

5 


29% 

Stillborn (? cause) 

2 

4.5% 


0 


Superimposed toxemia 






Eise in B.P. during last 2 months 

31 

C9% 

7 


41% 

Albuminuria during last 2 months 

22 

49% 

of 


29% 

No complications 

6 

13% 

8 


47% 

Total fetal loss 

20 

42% 

2 


12% 


♦Including- three twin pregnancies; . 18 of 20 babies lived. Two of the 17 were on rice 

diet. Both had rise in blood pressure and albuminuria. One of these babies died. 

tincluding two who had albuminuria throughout pregnancy (one a known nephritic). 


Stilbestrol Prophylactically to Pregnant Women with Diabetes . — Although 
much of our investigative work on the complications of late pregnancy has been 
done in diabetic women, only nine of the present series had this disease. Two 
other patients whose pregnancies were coihplicated by diabetes and who were 
treated with stilbestrol were reported by us,^^* making a total of only eleven 
cases to date. The diabetes of all was classified as severe. Three patients were 
primiparous. (These are not included in Table V.) 'The other eight were pa- 
tients who had all had obstetrical complications in previous pregnancies. Twelve 
of the thirteen previous pregnancies since the onset of diabetes had been com- 
plicated by toxemia, intrauterine death or premature delivery. Only two of 
these thirteen pregnancies had resulted in living children. There were three 
fetal deaths in this series of 11 patients treated with stilbestrol but only one 
of these, due to spontaneous delivery at twenty-six weeks, could be considered 
a failure so far as stilbestrol therapy is cohccrncd. Another was due to pla- 
centa previa, and the third was that of the baby of an Rh-negative patient 
who was induced at thirty-seven weeks because of a rising anti Rh titer. She 
had a prolonged labor, and a Braxton-Hicks delivery was performed, the in- 
fant being hydrocephalic. (There has been only one other congenital anomaly 
in this whole series of patients given stilbestrol, an infant with webbed fingers.) 
There was no toxemia in these 11 diabetic women, although 6 of them were 
allowed to carry to term. Three babies were described as unusually large and 
edematous. All three did well but their occurrence in uncomplicated preg- 
nancies substantiates our early observation that there seems to be no connec- 
tion between the large infants of diabetic mothers and the hormonal imbalance 
which so consistently accompanies toxemia, premature deliveiy and intrauterine 
death in both diabetic and nondiabetic women.^® 

Eleven cases are too few to warrant any conclusions concerning the value 
of stilbestrol as a preventive measure in pregnancy complicated by diabetes. 
It seems reasonable to assume, however, that the results would be as good as 
when it is used prophylactically for the same complications in nondiabetic 
women, since the same premature deficiency of estrogen and progesterone pre- 
vails. We afe hoping that our dosage schedule will be given a move extensive 
trial ill diabetic clinics. It is certainly a less expensive form of treatment and 
should be more successful than the attempt at replacement therapy with estro- 
gen and progesterone originally proposed by us^’ and favorably reported upon 
•by White.®® 
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case I’cports bii 632 pregnant women, to whom cliethylstilbestrol was given 
largely for the indications and in the amounts recommended by us, have been 
analyzed. They have been divided according to the indications for therapy, 
i.e., threatened abortion (219 cases), abortion prophylaxis (272 eases) and 
prophylaxis against late pregnancy toxemia, intrauterine death, and premature 
delivery (98 eases). Although we have not recommended stilbestrol as a defini- 
tive measure in later pregnancy, 24 palients were so treated and are considered 
separately. Nineteen cases that fell into none of these categories are omitted.. 
Seventy-eight per cent of the patients who were treated for bleeding be- 
tween the sixth and twenty-first weeks carried to twenty-eight weeks, and 72 
per cent had living and well babies. The highest spontaneous cure rate re- 
ported in the literature is 50 per cent. Eighty-three per cent of the patients 
who were given stilbestrol ])rophylaetieall 3 ’- against abortion carried to twenty- 
eight weeks, and 78 per cent had living and well babies. In the 127 cases who 
had had two to five consecutive abortions prior to the one in which stilbestrol 
was given, the fetal salvage averaged 77 per cent. In each group it was very 
significantly higher than the spontaneous cure rate as established by Malpas and 
Eastman. In the total 491 cases treated for abortion the incidence of abortion 
and of later pregnancy complications was higher when the dosage schedule was 
not followed than it was in the group as a whole. 

In many of the patients treated prophylactically for late pregnancy com- 
plications it was impossible to evaluate the effect of stilbestrol therapy, and this 
part of our report must be considered preliminary. Twenty-two of them, how- 
ever, had had three or more previous obstetric abnormalities, 27 had had two 
or more premature deliveries, 17 had knoAvn e.ssential hypertension with bad 
obstetric histories, and nine had 'diabetes, six of these with bad obstetric his- 
tories. Considering the past obstetric histories of these patients, the course and 
outcome on stilbestrol gave good indication that the administration of this drug 
as a preventive measure may be expected to reduce the incidence of those com- 
plications of later pregnancy associated with a premature deficiency of the 
placental steroid hormones, estrogen and progesterone. There Avas even stronger 
evidence that the onset of these complications Avould be postponed and the fetal 
mortality reduced. The results of the use of stilbestrol as a definitive measure 
in later pregnancy were not promising. 
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Following ail eiglil-honr i’ast, intravenous /Inids, consi.sling of 5 per cent 
i>iiK*,ose in distilled Avator, were administered at a constant rate (6 to 8 ml. per 
min.) from 6 am. until completion of the lest. Urine .specimens were collected 
by catlieter cacli half hour until three specimens of aiiiiroxirnatcly equal amount, 
were obtained. The third s])ecimcn served as the control period (Cl-1). The 
patient’s hand or foot was then immersed to the wrist (or ankle) in an ice water 
hath maintained at a temperature of 1° C. for a fifteen-minute period; and 
urine sjieeimens were collected after completion of this immersion (Cl-2), after 
the succeeding fifteen minutes (Cl-3), and upon completion of a final one-half 
hour collection (Cl-4). Blood prc.ssure, pulse, resjiirations, and fetal heart 
rate were obtained at, regular intervals. Urine chlorides and urine proteins 
were estimated by the usual methods. Urine specific gravity was obtained 
gravimetrically using 2 ml. pyknometer bottles, a .suitable correction being made 
for the protein content. 

Results 

1. Hate of Vrmc Flow . — Data arc divided into Uvo groups: (1) Ca.ses 
having no significant change, or even an increase in minute volume as a result 
of ice immersion; and (2), tliose liaving a diminished urine excretion (Pigs. 1 
and 2). In this latter groipi, following a control period (CT-1), the minute 
volume dropped sharply during ice immersion (Cl-2), although the antidiuretie 
effect Avas often more pronounced during the sueccecling fifteen minutes {Cl-3). 
The rate of floAv during Cl-4 tended to return to that of Cl-1. Three-fourths 
of the patients subjected to the test had this .suppression. The mean and maxi- 
mum rise in systolic and diastolic blood pressure Avas slightly more in those sIioav- 
ing a decreased excretion than in those Avithout.. The reaction Avas non- 
specific in that pregnancy toxemia occurred in both groups. In general, patients 
experiencing great discomfort from immersion had a urine suppression. A 
fifteen-minute episode of anuria occurred in one pre-celamptie case (Pigs. 3 
and 4). 
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Fig. 1. — ^Renal response to thermal stimxilus. Cases without urine suppression. C = Case 
number. D = Diagnosis; T - Toxemia of pregnancy, N - Normal pregnancy: Cl-1 to 4 = 
Consecutive clearance periods;, MBP = Mean blood pressure change, mm. *Hg; AIxBP = 
Maximum blood pressure change, mm. Hg. Immersion in ice water batli during second (Cl-2) 
clearance period. 


2. Proteinuria . — Findings are plotted graphically (Fig. 5). These illus- 
trate a slight trend tOAvard an increased excretion per minute of proteui during 
and folloAAung ice immersion. But comparison of numbers in Pig. 5 Avith Pigs. 
1 and 2 discloses that degrees of change in blood pressure do not necessarily 
correlate Avitli the amounts of protein excreted. It is difficult to reconcile such 
findings Avith those of Chesley et al,- Avho noted a direct relationship betAA’-een an 
increase in proteinuria and the degree -of rise in blood pressure, and aa4io ob- 




RENAL RESPONSE TO THERMAL STIMULUS-f 

L. D. Odeli., M.D., G. T. Araoon, M.D., axu R. C. Smitter, M.D., Chicago, III. 

■ (From the Department of Ohsteirics and Gynecology, The University of Chicago and the 

Chicago Lying-in Hospital) 

A pparently several kinds of environmental stimuli will cause an eleva- 
tion of blood pressure. Among these are exposure to cold or irritant gases, 
pain, situations disturbing the emotions, breath holding, muscular activity, and 
sudden changes in gravity. Extreme degrees of lability following such stimuli 
liave been interpreted as evidence of a prehypertensive state. ^ Thus, various 
“tests” have been devised, principally to standardize the stimulus employed. 

The most commonly used method for determining vascular lability employs 
exposure to cold. Ordinarily the subject’s hand is plunged into ice water 
to the wrist for one minute, blood pressure changes being recorded before, dur- 
ing, and following this experience.^ 

It is reasonable to suppose that any such experience violently affecting blood 
pressure might also alter other body functions. Chesley et aP reported an in- 
creased proteinuria immediately following the “cold test.” Dieclunann and 
MicheP noted various untoward symptoms and signs following immersion; these 
' included persistent hypertension, blurred vision, epigastric pain, liematuria, and 
two instances of vascular collapse. Paroxysmal cold hemoglobinuria is found 
sporadically, and Tottermann'* observed two instances in which convulsions were 
precipitated by cold exposure. Ariel et aP found anuria in rabbits subjected 
to temperatures of 3° C. for periods up to forty-eight hours. Garai,® using the 
standard cold test, noted an increased response in shipwrecked sailors, these- 
men having been previously exposed to immersion in arctic waters. And Hor- 
vath et aP studied Army volunteers under conditions of extreme cold and foimd 
a progressive increase in basal metabolic rate.j; 

It has been noted previously that the urine volume per minute and urea 
clearance rate are suppressed following a prolonged cold test.® The present 
study reports findings following a fifteen-minute immersion of one hand, or foot, 
in an ice-water bath at a temperature of 1° C. An increased secretion of pos- 
terior pituitary substances is suggested as a contributory cause for this phe- 
nomenon. 

Materials and Methods 

A total of 66 patients were used. These included 22 with toxemia of preg- 
nancy, 33 during normal pregnancy, one with diabetes insipidus and pregnancy, 
one with a glioma of the spinal cord and pregnancy, and nine who were not 
pregnant. Two of the latter had hypertension or a historj^ of previous toxemia 
of pregnancy. 

"Presented before the Chicago Gynecological Society. Nov. 21, 1947. 

tThis study -was supported in part by the Chicago Lying-in Hospital Fiftieth Anniversary- 
Fund for Research on Eclampsia and Puerperal Fever. 

tFor an additional review of this subject see Dieckmann and Michel,^ Chesley et al,= 
and Garai." 
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experienced anginal-like symi)toms during imnier.sioJi. Tlic blood pressure in 
tills case rose from 230/330 to 290/395 mm, Hg. Although the hand was keiit 
immersed for only two minutes out of a fifteen-minute clearance period, a 
marked suppression occurred in the rate of urine excreted. 



PERIODS 

Kig. 8.— Renal response to thermal stimulus. Antepartum eclampsia (M. L. 332SS0). 
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Fig. 4. — Renal response to thermal stimulus. Pre-eclampsia (C. L. 343405). 


A slight decrease in pulse and respiratory rate occurred during immersion. 
The mean fetal heart rate did not vary significantly. Examination of the urine 
of several subjects disclosed no significant change in cellular constituents per 
unit of time following the test. 

5. Effect of Anesthesia . — Patients tvere tested by immersion of one hand, 
or one foot, in ice water during ethylene, cyclopropane, or spinal anesthesia. 
There was no significant rise in blood pressure in these cases. This agrees with 
Wolff and Hardy^° who observed that the rise in blood pressure was due to the 



Volume 56 
Number S 


EENAL RESPONSE TO THERMAL STLMULUS 


837 


served that this proteinuria followed the release of “vasospasm” attending the 
inereased pressure. In some patients in this series the amount of protein ex- 
ereted/minute actually remained tlie same or became reduced. 


Ml. URINE PER MINUTE 



Fig. 2. — Renal response to thermal stimulus. Cases with urine suppression. C = Case 
number ; D = Diagnosis : T - Toxemia of pregnancy, N - Normal pregnancy, CH - Non- 
pregnant with lutiertension, C - Nonpregnant without hypertension ; Cl-1 to 4 = Consecutive 
clearance periods; MBP = Mean blood pressure change, mm. Hg; MxBP = Maximum blood 
pressure change, mm. Hg. Immersion in ice-water bath during second (Cl-2) clearance period. 


3. Specific Gravity and Chloride Excretion. — In most instances, as the urine 
volume lessened during Cl-3, the specific gravity and concentration of chlorides 
increased (Fig. 6). This is reasonable since specific gravity depends, in part, 
upon the chloride content of the ui’ine. Reasons for change in the output of 
chlorides are problematical. The amount of this salt excreted by the kidneys 
largely depends upon certain extrarenal factors, its plasma concentration, and 
the rate of its reabsorption, presumably in the distal convoluted tubules;” and 
this latter factor bears directly to the filtration rate and/or the activity of thc. 
posterior pituitary gland. 

4. Blood Pressure, Pulse, Respiration, Fetal Heart Rate, Subjective Symp- 
tovis, and 3Iicroscopic Examinations of the Urine. — In most instances the ini- 
tial sharp rise in blood pressure during immersion was not sustained, but tended 
to fall gradually as the pain sensation, elicited by the cold, subsided. Although 
this time interval was variable, it usually lasted four to five minutes in duration. 
In some patients the blood pressure was even less following cold immersion than 
previous to it. 

In this series all the patients experimenced cold and some degree of pain. 
The latter, usually deep and throbbing, was finally replaced by a sensation of 
pins and needles, and this was followed by a complete numb adaptation to the 
stimulus. Several subjects complained of a sharp, cramping epigastric pain 
which tended to disappear Avithin a few minutes. One (See case 28, Fig. 2) 
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conscious cold pain elicited by irnincnsion. Ilowever, anesthesia, particularly 
inlialation anesthesia, wliicli obliterates consciousness, may not prevent a urine 
suppression irom immersion. This might become initiated at the site of immer- 
sion or as a. result of a ncrve-condneted retlex to lower centers of the nervous 
system. 

To test this hyi)othesis four patients were observed under inhalation anes- 
thesia and three under spinal anesthesia. Identical conditions concerning fast- 
ing, intravenous fluids, aiid constant urine excretion were obtained. The foot 
was used for immersion. Three patients were observed prior to this test without 
anesthesia, and had a characteristic iirinc suppression as a result of cold. In- 
halation anesthesia was maintained at a stage deep enough to abolish any sen.sa- 
tion of pain. 

Table, I shows the results of patients observed under gas anc.sthesia. In 
each ease there was a decrease in urine excretion during and following ice 
immersion. In two instances the blood i)re.ssure fell .slightly, and in the other 
t.wo it rose. 


Table I. Effect of Ice Immeiusiox ox Uiuxe Excketiox Di’iuxg Axesthesia 
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Immersion in ice-water bath during Cl-2 







Three patients tested under spinal anesthesia by immei-sion of one foot in 
an ice-water bath had no significant change in urine excretion per minute. 

Such evidence would indicate that a reflex path exists which is independent 
of conscious pain but which is abolished by spinal anesthesia, and therefore not 
initiated locally by some hoiTnonal secretion at the site of immersion. It does 
not, however, explain whether it is entirely sensory or whether it is of a sensory- 
endocrine pattern. ’ 

The following three cases seem to illustrate this last possibility. The first 
was a patient with far-advanced cervical carcinoma upon whom a cordotomy, 
severing the spinal-thalamic tract, had been performed at thoracic 3, above the 
source of renal innervation. The second case was a patient, near term, with a 
glioma at cervical 4. Anesthesia of tlie lower extremities was present in both 

Table II. Effect of Ice Immeusiox ox Ukixe E.vcretiox in Pue.sexce of 

Cord Interruption 
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instances. In neither did immersion of one foot for fifteen minutes in an ice- 
water bath result in a decreased nrine excretion. A third patient, however, in 
labor, was given a liigh spinal anesthesia to the level of thoracic G. And immer- 
sion of one hand resulted in a reduced urine excretion (Table II). 

Therefore, evidence obtained under aneslhesia would suggest a sensory- 
humoral .sequence, pi-csoni during inhalation anesthesia, not secreted locally 
at the site of inunersion, independent of the blood ])ressure re.sponsc; probably 
stimulating a subcortical center, possibly the hypothalamus and pituitaiy gland, 
the latter liberating an antidiuretic hormone. 

6. Effect of Labor . — It seems reasonable that the decrease in urine flow 
occurring during labor may be due in part to pain and apprehension. Verney” 
demonstrated a lag between absorption and excretion of lavaged water in dogs, 
a phenomenon attributed to the antidiurctic action of the posterior pituitary 
gland, which must be overcome before diuresis occui’S. Employing this prin- 
ciple, patients were given 1,000 ml. 5 per cent glucose inti-avcnously over a 
twenty-minute period before laboi-, and during early Inboi’ without sedation. 
The results (Fig. 7) indicate that the maxi?num diuresis occurs within thirty 
minutes in the former group, and the total urine flow usually exceeds 1,000 ml. 
within one and one-half hours. In the second grou]'), however, the period of 
maximum diuresis is often delayed, and the total urine flow is imieh less for a 
comparable period. The same test on seven pre-eclamptic patients not in labor 
showed a similar anti-diuresis. 

Comment 

According to accepted theories, changes in the volume excretion of urine 
depend upon either the filtration i-atc or rate of tubular rcabsorption, or both. 
Among the several factors influencing the former are : variations in filtration 
surface and changes in intracapsular pressure, renal blood flow or plasma pro- 
tein content; while tubular rcabsorption de])end.s ujmn the rate of urine flow , 
through tubules as well as upon the antidiurctic effect of tlic posterior pituitary 
gland. Either mechanism would explain a .suppi’cssed excretion following ice 
immersion. Wolf^- obtained variable figures for renal blood flow and glomer- 
ular filtration (using diodrast and.inulin methods) following cold exposure, but 
observed a sharp depression of both functions and a depressed urine excretion 
after other painful stimuli. Verney,” liowever, using a thermostromuhr on 
the denervated dog kidney, recorded only a transient fall in renal blood flow 
following an electrical stimulus to subcutaneous tissues. This same investi- 
gator attributed the antidiuresis after such stimulus to a postei-ior pituitary 
effect. Eeeently, Trueta et al.^^* report that renal arterial blood can be diverted 
past the kidney cortex to the medulla by .sciatic nerve stimulation in dogs. 
Koentgenograms of the kidneys, following intra-arterial injection of radio 
opaque material, confirm this shunt, since there is a nonvisualization of the 
ipsolateral renal cortex, while the contralateral organ and the medulla of the 
ipsolateral side can be easily outlined. Urine excretion from the stimulated 
kidney is reduced. Apparently, some subcortical plexuses of vessels acts as the 
shunting route. Which of these three mechanisms might explain the urine 
suppression following ice immersion is largely problematical. 

During normal pregnancy the kidney rarely concentrates chlorides well, 
the average being 0.5 Gm, per cent.^^ During toxemic pregnancy this value 
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Fig. 0. — Renal response to thermal stimulus. Effect of ice immersion on urine specific gravity. 
Cl-1 to 4 = Consecutive clearance periods. Immersion during Cl-i!. 



CONSECUIIVI IS HUM. U«IHl tOUICIIOKS 

Fig. T. — Renal response to thermal stimulus. Response to intravenous fluids. 1,000 ml. 
5 per cent glucose commenced intravenously fifteen minutes previous to first urine coilecuon 
and completed ■within t-wenty minutes. 
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Summary 

The immer.sion ol one hand, or fool, in sin iee-wiiter inith maintained at 
a temperature of 1° C. i-esults in a decreased urine ^lo^Y. 

Tiiis phenomenon is a.ssoeiated Avith an increase in the specific -gravity of 
urine, and in some instances, a change in protein excretion ])er minute. 

Variations in systolic and diastolic hlood prc.ssure accompany this expe- 
rience but do not correlate, in the degree of the resjionsc, with the protein 
excretion per minute. 

The fetal heart rate does not vary significantly. IMatcrnal pulse and re- 
spiratory rates tend to decrease. 

Experiments to date conducted under anesthesia indicate that ice immer- 
sion may stimulate the liberation of an antidiuretic hormone. The site of lib- 
eration is probably not Avitliin the immcr.sed limb, or within the kidney. Evi- 
dence presented sup])orts its origin as being above the level of cervical 4. The 
phenomenon is apparently not abolished by inhalation ane.sthesia. It is be- 
lieved that the site of liiieration may be the jiosterior jnluitary gland. 

The authors are iiulehtcd to Dr. 'Win. .T. Diockinana for advice concerning this study. 
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Discussion 

DR. ARTHUR K. KOFP. — The secretion of urine by the normal kidney is dependent 
on a number of variable factors. (1) The renal blood flow, which is dependent on blood 
pressure, and the calibre (diameters) of the afferent and efferent arterioles of the glomerulus. 
A narrowing (constriction) of the afferent arteriole results in a decreased blood flow to the 
glomerular tufts, which in turn results in decreased secretion of urine. (2) The amount of 
urine secreted through the glomerular capsule depends on the filtration pressure which is 
determined by the difference between intraglomerular pressure, the resistance of the capsular 
membrane and the oncotic or osmotic pressure, particularly the blood proteins. It is estimated 
that 180 liters of urine arc secreted through the glomerular capsule daily. Of this amount 
177 liters of water and threshold substances are reabsorbed by the proximal and distal con- 
voluted tubules and particularly in the loop of Henle. Chlorides are said to be absorbed in 
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is even lower, 0.185 Gm. per cent in 26 eclampties. In patients with oliguria 
following eclampsia or abrnptio placenta, we often observe a low nrine specific 
gravity. Although these specimens appear to be concentrated, and contain con- 
siderable protein, the chloride content and corrected sioecific gravities are often 
low. 

The fact that nrine excretion was suppressed in some eases (Table II) 
without an appreciable rise in blood pressure, and the observation that the 
maximum reduction in urine flow occurred following (instead of during) 
changes in blood pressure, ^causes one to speciilate that the two phenomena may 
be coincidental. Wolff and Tlardy^® showed that the hypertension following 
ice immersion is a measure of the subject’s reaction to cold pain. They also 
detected a local vasospasm during the experience and noted an increased cold 
pain if vasoconstrictor drugs, i.e., solution of posterior pituitary or epinephrine, 
were administered during immersion. It was, however, concluded that ischemia 
from spasm did not cause the pain. 

Lipschitz and Stokey^'' have observed that the mechanism of antidiuresis 
is not a single one. They postulate (1) an acetylcholine-antidiuretic hormone 
mechanism, arising from stimulation of the posterior pituitary gland, (2) one 
associated with renal innervation, being absent in animals with denervated kid- 
neys subjected to injections of morphine, and (3) a humoral factor different 
from the antidiuretie hormone. Of these, the first, that involving the posterior 
pituitary gland, would seem to explain the antidiuretic effect of ice immersion. 

On the other hand, it is difficult to explain the antidiuresis follovnng ice 
immersion as being entirely due to a posterior pituitary stimulation since a de- 
creased renal blood flow and glomerular filtration rate have been observed 
following painful stimuli,^^ and even following exposure to the cold test.^° 

Smith, in a recent review, traces the neural pathways controlling the 
pituitary gland. The mammallion hypophysis consists of neural and glandular 
portions. .The posterior lobe comprises the neural portion and the pars inter- 
media of the glandular portion. It is in the pars nervosa that the antidiuretie 
hoxmone is elaborated. And this tissue receives nerve fibers from several hypo- 
thalamic nuclei, but chiefly from -the bilateral supraoptic nuclei. These tracts 
become destroyed in diabetes insipidus. It is of interest that one patient in this 
experiment had diabetes insipidus, yet exhibited a suppression of urine flow 
following ice immersion. 

Brun et al.^® studied kidney function during the transient circulatory col- 
lapse produced by a prolonged upright position oxi a tilt table, and found the 
inulin and diodrast clearances reduced during and following this experience. 
It was concluded that the reduced urine flow from the collapse was due to an 
increased secretion of an antidiuretie hormone. Drury et al.^® made similar 
observations following the continuous pressure breathing of oxygen. Bradlej'’ 
and Bradley^® found kidney function suppressed during increased intra-ab- 
dominal pressure. -It would seem that the same mechanism was responsilxle for 
the decreased urine flow following sjmeope, pressure breathing, and increased 
intra-abdominal pressure; and possibly following immersion in ice water. 
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Department of Obstetrics and Gynecology of Northwestern University Medical School) 

T his is a study of elderly jirimiparas, 35 years of age and over, taken from 
the records of St. Luke’s and Cook County Hospitals in Chicago, 111. It was 
necessary to review a lai'ger number of years at Cook County to collect the same 
number of cases as at St. Luke’s. The eases from Cook County are those of a 
purely charity service and those fi-om St. Luke’s are predominantly private eases 
of a closed staff. The patients considered are all individuals who were pregnant 
7 months or more and who had viable babies on admission to the hospital. The 
oldest primipara at St. Luke’s was 48 years of age and the oldest at Cook County 
was 45 years of age. A study of Table I shows that the patients at Cook 
County were predominantly Negro, while those at St. Luke’s wore predominantly 
white. It is noted that the percentage of elderly pi-imiparas was five times as 
much at St. Luke’s as in the Cook County patients. The number of patients in 
each age group was approximately equal for both hospitals as were the types of 
presentation. The incidence of breech presentation in each series was almost 6 
per cent, as compared to 3 per cent in patients of all ages. Usually a higher 
incidence of twins is noted in elderly primiparas but there was only one set in 
417 cases. Shoulder presentations are also supposed to occur more frequently 
in elderly primiparas but there was onlj^ one in the -entire group. 

The maternal mortality rate for all patients at both hospitals is very much 
the same, as may be seen in Table II. IIoAvever, the maternal mortality rate of 
elderly primiparas in the private patients Avas more than tAvice the general mor- 
tality rate, Avhereas there Avere no deaths in the Cook County series. We still 
feel that a higher mortality can be expected ii\ these elderly primiparas, due to 
age and accompanying degcneratiA'-e diseases and the increased frequency of 
cesarean section. In most of the reports on elderly primiparas, maternal deaths 
occurred most frequently folloAving cesarean section. Therefore, Ave feel that 
cesarean section should be carefully considered before being done and every 
effort made to deliver these patients from beloAv. The one death in this series 
folloAved as an immediate operative complication of cesarean section. The 
section Avas done on a 37-year-old primigravida after a tAventy-hour labor of 
poor quality Avith indifferent contractions, 9 cm. dilatation, ruptured mem- 
branes of three and one-half hours’ duration, and the head not impressible 
beloAv the spines. A normal male child aa^s delivered. The uterus failed to 
contract under massage, Ergotrate and Pituitrin, and it continued to remain 
flabby and a considerable amount of bleeding ensued. A hysterectomy aa^s de- 
cided upon because of the impossibility of controlling bleeding." As the clamps 

♦Presented tiefore the Chicago Gynecological Society, Oct. 17, 1947. 
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the distal convoluted tubule. The antidiuretic hormone is responsible for 20 per cent of the 
water reabsorbed. TIic lack of this hormone is responsible for the marked diuresis in diabetes 
insipidus^ and conveisely an increase in the antidiuretic hormone could cause a more rapid 
reabsorption of urine from the tubules resulting in a marked decrease in urine output. 

Dr. Odell has shown that under the influence of a standard pain stimulus (immersion 
of the hand in cold water) there is an yiitial rise in blood pressure due to generalized vaso- 
spasm. Apparently spasm of the arterioles to the glomeruli produces a decreased renal blood 
flow, and consequent decrease in urine excretion. However, the blood pressure returns to 
normal in five to eight minutes, but the decrease in urine output during the following fifteen 
minutes is even greater than the previous period of the tost. This phenomenon he suggests 
may be due to the stimulation of the neuro hypophysis through the hypothalmus, and the 
release of antidiuretic hormone. The increase in this hormone causes increased reabsorption 
of water by the kidney tubules, and a consequent decrease in excretion of urine. 

Dr. Odell’s contention is supported by the work of Dieckmann and Michel who show'ed 
similar urinary excretion curves after the injection of posterior pituitary extract. 

Vernej', in 19-lG, by injecting hypertonic salt solution into the carotid artery of dogs, 
showed a similar urinary excretion curve wliich was abolished by hypophysectomy. Moreover, 
his experiments suggest that tlie blood chlorides to a gi'eat extent control the release of anti- 
diuretic hormone by the posterior pituitary. 

It is possible, therefore, that the oliguria and occasional anuria recognized in severe 
pregnancy toxemias may be due to the effect of the antidiuretic hormone rather than to the 
vascular spasm associated with the increased blood pressure. 

As a matter of fact Putnam and Teel, many years ago, demonstrated antidiuretic sub- 
stances in the urine of pregnant women with severe to.xemia. 

DR. WM. J. DIECKMANN. — This report by Dr. Odell forms part of the study he is 
making on blood xiressure and renal function. 

The obstetrician sees more cases of oliguria and anuria than almost any other specialist, 
with the exception of the urologist. This work demonstrating the close connection in some 
patients between external stimuli and urine output indicates the possibility of a combination 
of conditions under which the pregnant patient can be placed that might result in oliguria. 
A decrease in the urine output is found in eclampsia, in certain patients with hypertension, 
with hypotension from shock, and also in cases with jjoritonitis. A simple deprivation of 
water within a couple of hours in a very hotj dry atmosphere, may result in anuria. 

The work also demonstrates 'that the kidney is not an isolated organ. Ten years ago 
we talked about ‘ ‘ kidney disease, ” “ liver disease, ’ ’ etc., but now we know that these various 
organs do not act as units but are dependent upon each other and the condition of the 
body as a whole. 

DR. ODELL (Closing). — Our interest in this problem relates to studies on the oliguria 
and anuria in patients with toxemia of pregnancy. One should recognize that the kidney will 
respond to various sorts of external and internal stimuli by a reduction in urine flow. Al- 
though such changes may not be of importance to the normal individual, they may become 
irreversible in the pathologic state, particularly in those conditions in w-hicli. the vascular 
system is already disturbed. 

The relief of pain in toxemic patients becomes a real problem. The usual drugs 
employed (such as morphine and sodium Amytal) pharmacologically have an antidiuretic 
effect. We have administered sodium Amytal intravenously to toxemic patients and noted 
this antidiuretic effect is independent of changes in the glomerular filtration rate (man- 
nitol) and renal blood flow’ (para-amino hippuric acid). 
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higher than in the private scries. This may be explained by the liigher rate of 
cesarean section at St. Luke’s, the slightly lower incidence of toxemia and 
syphilis, and the fact that all patients had adequate prenatal care. In reviewing 
the fetal deaths in this scries, it would seem that severe pre-eclampsia caused 
quite an increase at Cook County. A resume of the fetal deaths follows; 

St. Luke’s Hospital 

1. A severe pre-eclamptic at term enlcrccl the liospital in fatso labor. Patient was 
treated conservatively and blood pressure dropped. Six days after admission, patient went 
into labor spontaneously and after twelve lioiifs of labor the fetal heart tones disappeared. 
Twenty-four hours later .she delivered a .3-pound stillborji infant. 

2. Patient febrile on admission to the hospital, fetal heart tones ISO, patient in poor or 
questionable labor. Vaginal examination early in labor revealed wide separation of sutures of 
baby’s head and it was questionable as to whether this was a baby in good condition. Vaginal 
delivery was decided on. After 128 hours of labor, babj' was delivered by midforceps after 
Diihrssen’s incisions. Baby died in twelve hours and autopsj' revealed tentorial tear. 

Cook County Hospital 

1. - Pre-cclamptie of eight months’ gestation, with blood pressure of 170/95 and ?,+ 
albumin. Patient was treated conservatively for twelve days and went inlo spontaneous labor. 
Heart tones were lost after four hours of an eight and one-half hour labor. Autop.sy revealed 
subaponeurotic hematoma. 

2. Pre-eclamptic at term who had had no prenatal care. Entered the hospital in labor 
with blood pressure 190/120 and, a 3-t- albumin. Heart tones disappeared just before patient 
delivered after a nine hour labor. Autopsy revealed a congenital atelectasis, intrameningeal 
hemorrhages, and hemorrhage into the orbits. 

3. Thirty-nine-year-old mild pre-eclamptic one month from term with partial abruptio. 
Baby delivered after a three hour labor, gasped a few times and could not bo revived, 

4. Seven months’ gestation in a 39-year-old woman under treatment for syphilis. After 
a four and one-half hour labor, a 2-pound, 2-ounce baby delivered by breech. Baby died in 
twenty-four hours. 

5. Forty-year-old pre-eclamptic of seven months’ gestation with a blood pressure of 
165/110, 2 + albumin, and thrombophlebitis. After a twenty-nine hour labor, patient spontane- 
ously delivered a 3-pound baby who lived three hours. Autopsy revealed massive intra- 
ventricular hemorrhage of the brain, 

6. Forty -year-old pre-eclamptic of eight months’ gestation with a blood pressure of 
180/126, 2-^ albumin, and in labor with ruptured membranes. Baby deli%’ered by breech after 
fifteen and one-half hours’ labor and died four days alter. Autopsy revealed atelectasis and 
petechial hemorrhages of pleura, pericardium, and peritoneum. 

7. Thirty-eight-year-old pre-eclamptic with blood pressure 168/92, 2 + albumin, and in 
labor. After twenty-one hours of labor, head was delivered by low forceps but shoulders were 
caught by constriction ring. This relaxed after tliirty minutes and babj' was delivered dead. 

8. Thirty-eight-year-old diabetic with temperature of 102° P. entered ward and immedi- 
ately delivered ba-by by breech. Baby died after several hours and autopsy revealed intra- 
cranial hemorrhage. 

• The more common complications of pregnancy as well as labor are shown 
in Table IV. With the increase in the age of the patient, there is an increase in 
the degenerative diseases, particularly of the cardiovascular and nephritic 
systems. There was a high incidence of pre-eclampsia and hypertensive toxemia. 
Fibroids were also a common complication in these older women. Prolonged 
labor was one of the most common complications. There was a much higher in- 
cidence of postpartum hemorrhage in the private series, hut we feel this is due 
to the increase in the percentage of operative deliveries, necessitating deeper 
anesthesia. The high incidence of abruptio is expected to run parallel to an 
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were being applied to the broad ligament, the patient ceased to breathe. Ee- 
suscitation by sthnnlants and artificial respiration were useless. Autopsy re- 
vealed acute pulmonary atelectasis. 


Table I 


ST. LUKE’S, JAN. 1, 1939, TO JULY 1, 1947 


TOTAL 

PER CENT 

All cases delivered, 7 months and over 


10,447 


Elderly irrimiparas delivered, 7 months and 
Primiparas, aged 35 to 39 inclusive 

over 

214 

2.05 


181 

84.6 

White 

152 



Negro 

29 



Primiparas aged 40 and over 


33 

15.4 

White 

28 



Negro 

5 



Vertex presentations 


202 

94.4 

Breech presentations 


12 

5.6 

COOK COUNTY, JAN. 1, 1937, TO JULY 1, 1947 

TOTAL 

PER CENT 

All cases delivered, 7 months and over 


50,077 


Elderly primiparas delivered, 7 months and 

over 

203 

0.4 

Primiparas aged 3.5 to 39 inclusive 


172 

84.7 

White 

54 



Negro 

US 



Primiparas aged 40 and over 


31 

15.3 

White 

11 



Negro 

20 



Vertex presentations 


189 

93.1 

Breech presentations 


12 

5.9 

Transverse presentation 


1 

0.5 

Multiple irregnancy 


1 

0.5 


Table II. Maternal Mortality 


St. Luke’s total cases 

10,447 


St. Luke’s total case deaths 

21 or 0.2 

per cent 

Cook County total cases 

50,677 


Cook County total case deaths 

80 or 0.15 

per cent 

St. Luke’s elderly primiparas 

214 


St. Luke’s elderly primiparas deaths 

1 or 0.46 

per cent 

Cook County elderly primiparas 

203 


Cook County elderly primiparas deaths 

0 or 0.0 

per cent 


The fetal mortality rate was corrected to exclude all deaths except those 
due to an obstetric cause. Those babies dead on admission were excluded. 
Table III shows that the fetal mortality rates of all cases at St. Luke’s and Cook 
County ran closely parallel, with a slightly higher rate in the Cook County series. 
This might be explained by the fact that many of these patients had no prenatal 
care. Along with this neglect of prenatal care, there was a higher incidence 
at Cook County of pre-eclajnpsia with its aocompairtdng higher fetal mortality. 
The fetal mortality in the elderly primiparous series at Cook County was much 


Table III. Petal Mortality (Corrected) 



total 

deaths 

PER CENT 


All Cases . — 

Cook County 

St. Luke’s 

50,677 

1,035 

2.04 


10,447 

140 

1.3 


Elderly Primiparas . — 
Cook County 

St. Luke’s 

203 

8 

3.94 


214 

2 

0.93 






850 


GEITTiMANN, FITZGEKAJ.D, AND ZIJ.AIAIO 


Am. J. Ob^t, & Gyiicc. 
November, 1948 


indications in the vast majority of- eases were purely' obstetric and only after 
an adequate trial of labor. The abdominal pregnancy delivered a living baby 
which is now 3 years old, liealtliy, and normal. Cephalopelvic disproportion 
and pre-eclampsia were the main rca.sons for low cervical cesarean sections, 
wliile fibroid uteri were the predominating cause for Porro section. It is well 
to remember that tlie onl}’’ death in t.his series followed as an immediate operative 
complication of cesarean section. The high incidence of cesarean section may be 
justified also b.y the fact that these arc important babies to an elderly mother 
and this broadens our indications. However, we feel that in view of the fact 
that approximately 80 i)er cent of thc.se elderly patients will deliver vaginally 
and that almost 75 per cent oC the vaginal deliveries wei'c .short or average labors, 
an adequate trial of labor is indicated before cesarean is resorted to. 


Table VI. DtjuATroN or Labor (Exoi.udixg CE.SAn>L\N' .Sectio.v) 



ST. 

l.UKE’.S 

COOK 

COEXTV 


xo. 

1 PER CEXT 

xo. 

1 PER CEXT 

Sff to 39 Years of Age . — 





Short 

.I.! 

2:?.G 

CO 

42.5 

0-10 hours 





Average 

72 

-J8.fi 

fi2 

42.5 

10-24 Tiours 





Prolonged 

41 

27.7 

19 

13.4 

24-hour.s and over 





iO Years of Age and Over . — 





Short 

4 

22,2 

C 

25.0 

Average 

9 

50.0 

14 

58.3 

Prolonged 

5 

27.7 

4 

IG.fi 

Table VIT. Cesareax Sectioxs 



ST. I.UKE 

'S 

COOK COUNTY 

Type.— 





Low cervical 


37 


26 

Porro 


11 


10 

Extraperitoneal 


0 


1 

Abdominal pregnancy (Imng baby) 

0 


1 



22.4% 

18.2% 

Indications (Low Cervical ). — 





Cephalopelvic disproportion 


17 


S 

Pre-eclampsia 


5 


10 

Breech (with or without labor) 


4 


0 

Uterine dysfunction 


3 


7 

Fibroids (1 obstructing birth canal) 

3 


0 

Elective 


2 


0 

Double uterus, twins, previous 

myomectomy 

3 


2 

placenta previa, transverse 

presentation 




Indications (Porro ). — 





Fibroids 


9 


7 

Elective 


1 


0 

Hemorrhage following low cervical 

1 


0 

Cervical dystocia with double mitral murmur 

0 


1 

Previous myomectomy 


0 



Abruptio placentae with Coiwelaire uterus 

0 


1 


Summary 

1. This is a study of elderly primiparas, 35 years of age and over, avIio Avere 
of approximately seven months’ gestation and AAdio entered the hospital Avith 
viable babies. 



Volume 5(> HLDKHLY P1?I:M1PAJ{A« 849 

N'uml>cr 5 

increnso. in the nuinbev ol' loxoinia eases. Jt- was of unusual interest that in two 
eases of ])ulinonary erubolisin complicating tlic puerperiuni, both followed a 
myomeetomy done at cesarean section. 


T.Mil.K IV. COMMO.N C0MI'1.1CAT10N.S OK PllKOXAXCY. LAUOU, ANl) PUEIII’KinUM 

IN El.DKUliY PlUMIPAUAS 


COMI-MO.ATION.S 

ST. lAUCr.'S 

COOK COUNTY 

I’re-ccliunj).siA 

2:1 

27 

FiI.>roi(ls 

10 

11 

llvportciifjivc toxiMiiiii 

■1 


Ryphili.s 

1 

Jo 

Pyc'loiicpliriti.« 

i> 

1 

Diabctc.s 

1 

0 

Abdominal prcfuiaiif.v 

0 

1 

Prolonged labor 

.'jO 

2(5 

Po.stpartuni lieinorriiago 

l‘J 

0 

Abruptio plaeontae 


4 

Placenta previa 

0 

G 

Pulmonary emboli 

0 

f) 


Table Y shows the various tyjics of vaginal deliveries. There were one-half 
as many spontaneous deliveries on the private service, twice as many low forceps, 
and twenty-one times as many midforeeps. There were tAvice as many prolonged 
label's in the private scries, which may ex])lain the higher incidence of forceps 
deliveries. Wo tliink it is important again to cmpha.si/ce the low incidence of 
postpartum hemorrhage in the Cook County series where the vaginal operative 
procedures were held down to a minimum. The high operative incidence had 
no marked effect on the fetal mortality in the private scries where a low per- 
eentage of 0.9 per cent was obtained. 


TaHI.K V. VAOI.N'AT, IlKiaVKUIKS 


• TYI’K 

ST. I.UKl'.’S 

COOK COUNTY 

.Spontaneous 

j)5 

113 

Ijo\v forceps 

S.H 

42 

Atidforcep.s 

21 

0 

Spontaneous breech 

1 

s 

Brcccli Avitli forceps to head 

G 

0 

Breech extraction 

0 

2 


The A’aginal deliveries in these elderly primiparas were analyzed for t 3 "pe 
of labor. Short labor extended to a period of ten hours, avci'age labor to twent.v- 
four hours and prolonged labor to tAventy-four hours and over. The shortest 
labors Avere approximate^^ the same at both hospitals, in that they Avere about 
three hours’ duration in the 35 to 39 j’-ear age group and approximate! a- seven 
hours’ duration in the 40 j^ear age group. The longest labors in the 35 to 39 year 
age group Avere 328 hours at St. Luke’s and 84 hours at Cook County. Tlie 
longest labor in the 40 j'^ear and oA'cr age group Avas 42 hours at St. Luke’s and 
30 hours at Cook County. It can be seen from Table VI that, of the A'aginal 
deliveries, approxiinatety 75 per cent deliver Avith a short-to-aA’^erage labor. 
Age after 35 is not too important a factor in the length of labor, as there appears 
to be no difference in the percentage in the A'arious types of labor in the 35 to 39 
age group and the 40 and over age group. 

It is noted from Table VII that the incidence of cesarean section AA^as 22.4 
per cent in the St. Luke’s series, as compared to a general average of 4.4 per 
cent for all patients delivered. The incidence of cesarean section at Cook County 
Avas 18.2 per cent where a general average of under 2 per cent exists. The 
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ciirc if tlicrc is- sucli a largo number who do not' now receive {n-enatal care on the voluntary 
basis? The third question which I would like to present is: .Should we )iot use cesarc;in 
section more liberally in these elderly priniiparas, rather than using it Jess? As surgery 
advances, the risk becomes less each year and it would seem that a fetal death rate four 
times as high in Cook County with fewer cesareans would mean that it should have been used 
oftener. Also, section should probably have been done in the onh- two cases of fetal death 
in the series at St. Luke's Hospital, ratlier than delivery from below, because one was a 
case of severe eclamptic to.vemia and the other mother was allowed to be in labor 128 hours 
and then had her labor terminated by Diihrsson’s incision and midforceps. So far, in my 
twenty-four years of rather active practice 1 have not done any Diihrsson’s incisions. 

I think the conclusion to be reached by this paper, as stated by the tiuthors, is that SO 
per cent of elderly primij)!iras will deliver their babic.s through the birth canal and 75 per 
cent of those will have an ar'erage-to-short duration of labor. I also think we arc justified 
in drawing the conclusion that, when an obstetrician assumes the re.sponsibility for an 
obstetric patient who has her first baby in the later years of her reproductive life, he assumes 
more responsibility than if the patient were at the age of 20 to 35 which seems to I)c the 
optimal time for a woman to reproduce, 

DE. J. E. FITZGEEALD. — I would like to an.swer a question or two of Dr. Galloway. 
Concerning prenatal care at the Cook County Hospital, onc-third of the jiatients have prenatal 
care at the hospital clinic, one-third have prenatal care in other institutions, and onc-third 
have no prenatal care. Dr. Galloway’s question is well put, what should be done about it? 
As far as I am concerned, he can answer it. 

I do not think it was the lack of pediatric care that was responsible for the deaths 
of eight babies in the Cook County scries. Almost all of those were premature babies born 
to mothers with severe toxemias. Whether or not there were any pediatricians there, the 
salvage rate in babies bora to mothers who have severe toxemia is much lower than where 
the mothers have no toxemia. 

I am also quite certain that doing cesarean section on mothers who have babies that 
are markedly premature and who, themselves, have a .«cvere toxemia null not result in any 
increase of the fetal salvage. Out of the entire series, only the patient who had a cesarean 
section died. Probably it is not too wise to increase the incidence of cesarean section in order 
to save premature babies of mothers who have severe toxemia, even though they happen to 
be over 35 years of age. 

DE. GEITTMANN (Closing). — In this study we were primarily interested in learning 
whether these fetal deaths were due to obstetric causes, bad delivery, bad judgment in taking 
care of the patients while in labor or just before they went into labor, so we excluded those 
patients whose babies were dead on admission. 

Answering Dr. Galloway’s question, the woman who was in labor 128 hours was febrile 
when she came in. On admission the fetal heart rate was 180. It was felt that this was 
not a baby in good condition and that it would be better to deliver her from below, although 
cesarean section was considered. 
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2. Eldeiij'’ primiparas occur five times more frequently in the private series 
than on a charity service. 

3. Breech presentation occurred twice as often in elderly primiparas as 
in all cases. 

4. Onty one multiple pregnancy and one shoulder presentation occurred in 
417 cases of elderly primiparas. 

5. The maternal death rate was 0.46 per cent in elderly primiparas at St. 
Luke’s as compared to 0.2 per cent in all cases; while at Cook County it Avas 
0 per cent as compared to 0.15 per cent in all eases. 

6. Corrected fetal mortality was 0.9 per cent and 3.94 per cent, respectively, 
at St. Luke’s and Cook County hospitals, as compared to 1.3 per cent and 2.04 
per cent in all cases. 

7. Pre-eclampsia, hypertensive toxemia, and fibroids are the most common 
complications of pregnancy in elderly primiparas. 

8. Prolonged labor occurred in 23.3 per cent of the elderly patients at 
St. Luke’s and 12.8 per cent at Cook County. 

9. Postpartum hemorrhage oeeuwed more frequently in elderly primiparas 
at St. Luke’s, where there Avas a higher operative incidence. 

10. Approximately 80 per cent of the elderly primiparas Avill deliver 
A^aginally and 75 per cent of these Avith short or average labors. 

11. The cesarean section rate Avas 18.2 per cent at Cook County and 22.4 
per cent at St. Luke’s, as compai'ed to 2 per cent and 4.4 per cent in all cases. 
Pre-eclampsia and cephalopelvic disproportion predominate as reasons for Ioav 
cervical cesarean section, AAdiilc fibroid uteri Avere the main reason for Porro 
section. 

104 S. Michigan Ave.xue 

Discussion 

DR. CHARLES EDWHST GALLOWAY. — ^It is very interesting to note tliat 6 per cent 
of the cases were breech presentation, which is almost twice the usual incidence of breech. 
It is also interesting, but not surprising, to find that, in a private liospital, the primiparas 
over the age of 35 are about five times as numerous as in a large charitable service. The 
men at Cook County Hospital are to be congratulated on having no maternal deaths, but 
the fetal deaths were four times as great per 100 cases as in the private hospital. It would 
make one wonder if pediatrics at Cook County Hospital would be a factor in this high fetal 
death rate as well as obstetrics. The statement is also included "that at Cook County Hospital 
there is no prenatal care. Also, the incidence of cesarean section for elderly primiparas 
at Cook County Hospital was considerably lower than at St. Luke’s. It would seem, there- 
fore, that prenatal care, more liberal use of cesarean section, and better pediatrics at Cook 
County Hospital would result in lower fetal mortality among the babies of elderly primiparas. 

The only maternal death among the entire series Avas apparently due to hemorrhage. To- 
day, the country over, hemorrhage has taken first place in the cause of maternal mortality. 
This is partlj' on a relative basis by having toxemia and infection reduced, but it is mainly 
because of our lack of adequate blood in the maternity wards and the fact that blood is not 
used as often and as soon as it should be. 

One question Avhich I would like to ask is: Why were the cases excluded when the 
patient was admitted with the baby dead in utero? The second question is: AA^hy is there 
no prenatal' care for patients delivering at the Cook County Hospital? Is there not some- 
thing that can be done through the municipal government that might result in compulsory 
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Tlie mothers of all the ba])ies hero sUuliecl represent a cro.ss-section of tlie 
population whicli sul)sist on a sonien'hat l)cttcr than average income. Pi-ivate 
patients made np 36 pei- cent of the control gronj) and 34 per cent, of the 
vitamin B com]ilcx gi'on]). The remaining 64 jier cent of Avard-service case.s in 
the control gi'onp and 66 i)er cent in the vitamin B corn])lex group came from a 
better than average economic po])nlation than is ordinai'ily scon on the ward 
service. From this alone it is felt that the vitamin B complex status of these 
parturients is certainly no worse than any conpiarable sami)le of patients in this 
country. 


Method 

A total of 108 allernatelj" unseleeted infants admitted to the neonatal 
nursery from the delB'cry room were given an aqueous extract* containing 
standard vitamin B complex factors. The remaining 138 infants were used as 
controls. The dose of extract administered was 0.12 e.c. (2 minims) of extract 
to 30 c.c. (ounce) of feeding. The average intake of human or cow’s milk for 
each infant rvas 300 e.c. daily with a minimum of 210 c.c. and a maximum of 
420 e.c. equally distributed in both groups. Over 75 per cent of the infants 
accepted approximately 300 e.e. of milk daily, and the approximate quantity of 
measurable Autamin B factors administered to each infant daily is shoAA-n in 
Table I. The exact quantity of each vitamin received daily AA\as, of course, deter- 
mined by the volume of milk fed to the infant. Those infants recciA’ing artificial 
formulas had the extract added directly to the milk mixture. The breast-fed 
infants Avere offered a proportionate amount of extract in betAA'een-feeding AA’ater 
dependent in quantity upon the difference in ante-prandial and post-prandial 
Aveight. The Adtamin factors Avere added to the 5 per cent beta-lactose or other 
solution used in the finst tAA'o days of life preceding the onset of regular feedings 
in all babies. The only difference in the management of the control and vitamin 
B complex series AA’^as the addition of the Adtamin factors in the latter. Premature 
infants of less than 2,500 Gm. birth AA’cight, those over 4,500 Gm., and those AAdth 
marked abnormalities (erythroblastosis fetalis 1, mongolian idiocy 2, spina bifida 
1) AA’^ere excluded from the series .studied since the inclusion of these infants in 
the relatively small number studied might seriously haA'e altered the statistical 
significance of our results. The number of infants thus eliminated from the 
series Avas approximately equal for both groups (nine from control group and 
seven from B complex group). The birth AA'eight curA’-es for both series foUoAA^ed 
one another and also the normal standard curve of distribution closely AAdth no 
significant variation, ranging from 2,500 Gm. (1 per cent for controls and for 
B complex) to a peak at 3,500 Gm. (10 per cent for both series). All AA^eights 
Avere determined under identical conditions by but tAVo nurses at the same hour 
each day. Males made up 57 per cent of the control series and 63 per cent of the 
B complex fed infants. The type of feedings offered in both groups is shoAvn in 
Table II and rcA^eals no significant A^ariation in either group. 

*Tlie quantity of the factors per c.c. of B complex administered can be found in the 
following' table as computed by Parke-Davis and Co. and S. M. A. Co. from -ndiom the material 
was obtained. 

Thiamin 0.25 mg. per c.c. 

Riboflavin 0.20 mg. per c.c. 

Nicotinic acid 1-25 mg. per c.c. 

Pyridoxine 0.10 mg. per c.c. 

Pantothenic acid 0.2o mg. per c.c. 

Other undetermined fr.actions not measured. 



VITAMIN B COMPLEX IN NEONATAL FEEDING 


S. Chas. IvASDON, M.D., Boston, Mass., and Edward L. Cornell, M.D., 

F.A.C.S., Chicago, III. 

(From the Ohstcirical Department of the Denroiin Hospital) 

T he oft-quoted statement of Oliver 'Wendell Holmes that “a pair of sub- 
stantial mammaiy glands have the advantage over the two hemispheres of 
the most learned professor’s brain in the’ art of compounding a nutritive fluid 
for infants” must be considered in a new light, since the importance of vitamins 
in the diet of infants has been elucidated. That human breast milk as well as 
cow’s miUc is deficient in vitamins A, C, and D lias long been recognized, and the 
use of these factors to supplement infant feeding has had wide acceptance. The 
part played by the vitamin B complex of factors has unfortunately been widely 
disregarded, in spite of accumulating evidence that it too is inadequate in most 
instances. Hoobler, Outhouse, and Macy^ demonstrated, for instance, that 
whereas 2.0 c.c. of human breast millc daily were adequate in vitamin A content 
to prevent xerophthalmia in rats, fully 20 to 25 c.c. of human milk were essential 
to offer sufficient vitamin B complex for approximately normal grovih, repro- 
duction, and lactation. 

The value of the vitamin B complex in infant feeding has begun to inceivc 
recognition especially in the diet of the premature infant. Barnes and Willson" 
have advised the use of concentrated whole yeast extract in the diet of premature 
infants, and this tendency has been noted in many premature nurseries. It 
has, however, been more or less neglected as a supplemental factor in normal 
term infant feedings in spite of repeated expressions in the literature ad- 
vising its more extensive use. With this in mind it was felt pertinent to 
evaluate the effect of vitamin B complex when added to the diet of normal 
newborn infants in the first ten days of life on the initial weight lo.ss, the 
rate of return to the birth weight, and the weight at discharge. O.sborne and 
IMendeP demonstrated that the vitamin B requirements of rats itiereased rajiidly 
with an increasing rate of growth, and it is obvious tliat growth in infants is 
most rapid in the firet three months of life when the increment in weight is 
expressed as a per cent of the birth weight. Bloxsom^' admini.stercd the mixed 
vitamin B to 34 young infants, as well as infants up to 2 years of age, and found 
that they gained an average of 100 per cent more in weight each day and re- 
mained in the hospital one-third less time. It is significant in his grouj) of cases 
that a single premature received \itamin B complex from the .second day of liic. 
while the others were not placed on this supplement for two to three weeks aiter 
birth, and this pi-emature infant gained relatively more rapidly than any of (he 
othei-s studied. 



856 


KASDON AND COHNELL 


Am. J. Ob^t. & Gyncc. 
November, 19(8 


eratiire and widely variant practices adhered to in many newborn nurseries 
prompted this definitive study o£ the effect oi; a vitamin mixture of several fac- 
tors of the B complex when added to the routine neonatal feedings. 

The minimum daily requirement of the B complex vitamins have never 
been completely established for infants, but reports of Knott'’’ ” suggested 0.25 
mg./kg. of body weight or 0.4 mg. daily for thiamin chloride as the minimal 
daily requirement and this agrees well with the levels suggested by the Commit- 
tee on Food and Nutrition.” The average thiamin levels reported recently for 
various milks are as follows: pasteurized cov;’s milk 0.026 mg. per 100 e.c.; 
boiled pasteurized cow’s milk 0.024 mg. per 100 c.c, ; evaporated cow’s milk re- 
constituted Avith equal parts of Avater 0.019 mg. per 100 c.c.; human breast milk 
0.020 mg. per 100 c.c. Thiamin chloride, a heat labile .substance, tends to be 
even further depressed beloAV the minimal daily requirements by the general 
practice of heating coav’s milk in the preparation of infant feeding formulas. 
Riboflavin has also been studied in regards to the minimal daily requirements in 
infancy. As early as 1879 BlytlF reported the presence in coav’s milk of a .sub- 
stance AAdiich he called “lactochrome” that is apparently identical Avith ribo- 
flavin. According to levels set by the Committee on Pood and Nutrition' the 
minimal daily requirement of riboflavin for infants under one year of age is 
established as 0.6 milligram. The riboflaAin content of human milk has been 
reported as 0.16 mg, to 0.52 mg, per liter, and coav’s milk, 1.0 mg. to 1.5 mg, per 
liter by NeuAveilert® aa’Iio considered both sources as bordei- line for the infant’s 
needs. At these values an infant AA’ould require a minimum of 1,000 c.c. of 
breast milk daily for its riboflaAun requirements. Sheiman and Lanford" felt 
that milk is a dependable source of riboflavin for the infant, althougli Goodman 
and Gilman^® state that but 20 per cent of the mother’s intake of riboflaA’in is 
excreted in her milk. A possible case of ariboflavinosis in a premature infant 
has been reported by StcA'^enson.'^'’ The minimal daily requirement of nicotinic 
acid for infants under 1 year of age has been set at 4.0 mg. daily by the Com- 
mittee on Food and Nutrition." Standards for the other components of the B 
complex Autamins have not yet been adequately established for small infants. 

Macy, Outhouse, Graham, and Long“ found that 20 to 25 c.c. of coav’s milk 
daily were necessary for the support of normal groAvth, reproduction, and lacta- 
tion in rats. They felt that impaired groAAdh of young rats during the lactation 
period is due essentially to the deficiency in the quantity of vitamin B complex 
in the mother’s food supply, since three to fiA’c times the noi’mal quantity of 
A'itamin B complex Avas essential for an adequate supply of these factors in the 
milk.'’'’ They further stressed the fact that pooled human breast milk taken 
from indiAuduals subsisting on an aA’-erage American diet is deficient in A'itamin 
B complex. ' Further, CoAvgilF*’ demonstrated that subclinical vitamin B complex 
deficiency exists AAndely in the United States, as did Hoobler’" for infants. 

Hess^® stated as an incidental finding in a studj' of the therapeutic value of 
yeast and AAflieat embryo in infantile scurvj’- that a definite increase in appetite 
and groAAdh Avas noted in the yeast fed infants. Lactating rats Avere found by 
Sure'”’ to increase rapidly in Aveight AA^hen Autamin B complex AA-as added to the 
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Table I. Quantity op B Complex Factors Administered Daily to More Than 75 Per 

Cent of All Test Infants 


Thiamin 

0.30 

mg. 

Riboflavin 

0.24 

mg. 

Nicotinic acid 

1.50 

mg. 

Pyridoxine 

0.12 

mg. 

Pantothenic acid 

0.30 

mg. 


Table II. Type op Feeding. Control Total — 13S, B Complex Totaij — 108 



1 BREAST 1 

1 ARTIFICIAL 1 

BREAST AND 

COMPLEMENT 


1 NUMBER 

i PER CENT 

1 NUMBER 

1 PER CENT 

NUMBER 

1 PER CENT 

Control 

34 

25 

18 

13 

86 

62 

B complex 

22 

20 

18 

17 

68 

63 


Results 

From Fig. 1 it can l^e seen that the weight loss expressed as a per cent 
of the hirth weight is approximately the same in both groups for three days 
after birth. This apparently demonstrates that there is no change in the 
physiological weight loss of the first three days of life which can be related to 
the presence of vitamin B complex in the diet. The weight gain which be- 
comes apparent on the fourth day of life shows no significant early difference 
for either the control infants or those offered vitamin B' complex. However, 
beginning on the seventh day and continuing until discharge on the tenth day 
of life there is a significant difference in weight gain for the two groups. The 
increase in weight gain for the B complex series is from 20 to 50 per cent 
greater than that for the control series in the last four days of the study. 

The day on which the infants returned to birth weight in both control and 
B_ complex groups is shown in Fig. 2. Again it is clear that there is no sig-, 
nificant difference betiveen the return to birth weight of the control infants 
and those offered vitamin B complex until the seventh day of life. From that 
day to the day of discharge from the neonatal nursery the infants receiving- 
added vitamin B complex in their diets returned to birth weight at a signifi- 
cantly higher rate. At discharge the cumulative difference in return to birth 
weight was more marked, with 80 jDer cent of those infants receiving vitamin 
B complex having returned or surpassed their birth weight, as compared to 59 
per cent of the 'control infants who had regained their birth weight. Statisti- 
cal analysis of this data for its probable significance reA’-eals that, since all 
other things can be considered equal in both groups, the addition of vitamin B 
complex to the diet of the infants increased their chances of return to birth 
weight in the last four days of their stay in the neonatal nursery by 65. to 90 
per cent. 

When the significance of the return by 80 per cent of the B complex 
infants to birth weight on the tenth day of life is evaluated statistically as 
opposed to the control group of 59 per cent who returned to birth iveight on 
this day, the results are very stinking. The significance of these results are in 
the order of 1 in 2.4 x 10,’-’* a ridiculously small chance for error. * 

Discussion 

The growing frenzy of vitamin therapy and prophylaxis which has swept 
the pharmaceutical industry and medical practice has also invaded the newborn 
nurseiy to an irregular degree. As is frequently 'the case, enthusiasm far out- 
strips clinical and laboratory knowledge in these matters. The voluminous lit- 
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diet. ])cnneli-‘' gave 350 infants a diet vicli in. vitamin B comjdex, and found 
that the Aveight gain in five months was significantly greater than in controls 
without the wheat germ sugar mixture. ITe .strongly advised the routine use of 
vitamin B complex in the diet of infants. Gaynor and Dennett”^ added rice 
polishings as a source of Autamiji B complex in the diet of 100 normal infants 
Avhich had as controls 50 infants on the same rations without rice polishings and 
20 infants on a simple cow’s milk formula. The weight gain of those infants on 
the diet supplemented h.y rice polishings was unifoi’inly greater than in either 
of the control series. 

Although Elias and Turner"- rei)orted no noticeable improvement in groAvth 
in 121 babies given brewer's yca.st as a su])plcment to the diet over a long period 
of time, this eAudenee must be considered in the light of the cxcessiA'clj^ large 
quantities of brcAver’s yeast Avhieh are required for efi’eetive Ica'cIs of B complex 
Autamins. Price,"’’ on the other hand, reported that the addition of a Adtamin B 
adsorbate to the diet of young infants re.sulted in a statistically significant in- 
crease in groAvth rate. A close relationship betAvceii vitamin B deficiency in the 
mother and premature labor AA'as suggested by Clausen, =■* Avho also reported a 
definite augmentation of groAvth rate in iiremature infants offered supplemen- 
taiy Autamin B complex in. their diet. Litciifield and his collaborators"® and 
others have reported similar results. 

The study here reported demonstrates sufficiently gross differences both in 
AA'eight gain and in number of infants returning to birth Aveight Avithin the first 
10-day period of neonatal life. If there is any correlation betAveen economic 
status and adequacy of diet in this country, both groups of patients can be con- 
sidered as in a better than average state of nutrition. lIoAveYer, irrespective of 
the problem of Amriability and adequacy of the maternal diet, the. fact that both 
groups of mothers Avere obtained Avithout discrimination from identical sources 
suggests that there should be no significant difference in the antenatal vitamin 
IcA'^els of either the control or B complex groups. In order to eliminate Amria- 
tions AAdiich might be due to abnormal infants, those of excessive birth Aveight, 
prematures under 2,500 Gm., and infants in any AAmy embarrassed during pai*- 
turition by the usual obstetric factors Avere eliminated from either series at the 
time of admission to the nursery. This served but to clarify the premise that in 
the tAvo groups of infants studied the only factor Avhich separately identified a 
group Avas the presence or absence of the vitamin B complex. The parents, the 
birth Aveights, the method of choice of each group, the type of feeding, the sex, 
and the technique of handling the infants showed no significant variations. A 
compound containing many of the B vitamins Avas employed rather than specific 
• members of this group, since the parts played in groAvth by the various factors 
in the B complex have not yet been clearly elucidated. 

In AueAV of the fact that the Adtamin B complex content of both human miUc 
and coAv’s milk are not considered adequate, the neAA'born infant may be consid- 
ered to be in straitened circumstances as far as these factors are concerned. The 
fact that the response to Autamin B complex in Aveight gain is usually rapid 
enough to be noted in a f oav days suggested that a study of this effect in the first 
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Fig. 1. — Average daily weight gain or loss as a per cent of birth weight. 
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ten- days of life, that period usually spent in the obstetric nursery, was war- 
ranted. This is especially true since the weight gain is ordinarily very rapid in 
this period and the requiremenis of the infant for the essential factors present 
in the vitamin B complex especially great. It is "felt that the material here 
presented demoirstrates clearly that the addition of vitamin B complex to the 
diet, of normal neonatal infants results in a significant increase in weight gain 
which- becomes manifest at about seven daj's of life. This difference in weight 
gain is most notable when the number of infants returning to birth weight by 
the .10th day of life is compared in the two groups. It is therefore suggested 
that the diet of normal neonatal infants, as well as prematures, be supplemented 
by the addition of B complex vitamins to both breast-fed and artificially-fed 
infaiits from the onset of feeding. 


Summary 

1. Both cow and human milk are at the border line of the minimal daily 
requirements for infants with resi^eet to thiamin and ribofiavin content. 

2. The usual practice of heating artificial cow’s milk formulas employed 
in the feeding of infants further depresses the thiamin content of the milk. 

3. Two closely comparable groui^s of infants were studied, the onlj'- sig- 
nificant difference being the addition of vitamin B complex to one group. The 
group of 108 infants given vitamin B complex during the first ten days of life 
showed an appreciable increase in weight gain during the last four days of the 
study as compared with 138 control infants. In addition, whereas 59 per cent 
of the controls had returned to birth weight by the tenth day of life, 80 per 
cent of the infants administered vitamin B complex liad surpassed their birth 
weight by this day. Statistical analysis of the results reveals a ridiculously 
small chance for error in interpretation of the significance of the differences 
in weight gain and rate of return to birth weight in both groups studied. 

4. It is suggested that vitamin B complex be added to the routine feed- 
ings of neonatal infants from the onset of feeding. 

We would lilio to express our gratitude to Alau E. Eich, Longmeadow, Mass., for his 
statistical aualysis of the data presciilcd. 
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THE PERMEABILITY OF THE HUMAN PLACENTA TO WATER AND 
THE SUPPLY OF WATER TO THE HUMAN FETUS AS 
DETERMINED WITH DEUTERIUM OXIDE 

Ij. M. Hkllman, M.D., L. B. Pltsxner, M.D., W. S. Wilde, Ph.D., 

G. J. VoSBURGH, M.D., AND N. K. Proctor, M.S., B/Vltimore, Md. 

(From the Department of Ohstetrics, Johns Uoplcins University and Hospital, Baltimore, and 
the Department of Embryology, Carnegie Jnstitution of Washington) 

I N A preidotis paper, ^ findings were presented on the permeability of the human 
placenta to sodium as determined until the radioactive isotope and the theory 
of the tracer teelmique in investigations of this kind was discussed. Our present 
concern is with the permeability of the human placenta to water, using deuterium 
oxide (heavy ivater) as the tracer substance. As in other studies from this 
laboratoiy, we shall analj^ze our data from the vieuTpoint of the following ques- 
tions: (1) Does the permeability of the human placenta to water cliange with 
the period of gestation? (2) Is the permeability of the human plaeenta to water 
approximately like that of another member of the hemochorial group, the guinea 
pig, as is true for sodium? (3) What is the relative permeability of the human 
placenta to water and to sodium? (4) Does the human fetus, 'like the fetus of 
the guinea pig, receive quantities of water greatly in excess of the amount 
incorporated in growth? 

Method 

Ninety-five per cent deuterium oxide (DoO) made isotonic with sodium 
chloride was injected into seven patients whose pregnancies were being termi- 
nated by the abdominal route at various periods of gestation and for various 
reasons, as shoivn in Table I. Sufficient D^O, from 40 to TO c.c., was used to 
give an estimated blood concentration at equilibrium of about 0.2 per cent. 
Since it was desirable to administer tliis amount as quicldy as possible, the injec- 
tion was made simultaneously into both antecubital or both anterior tibial veins. 
Complete injection required about thirty seconds; the beginning of the period 
of transfer to the fetus was counted from the time when half of the DoO had 
lieen injected. The fetus was delivered and the umbilical cord clamped after a 
known interval, approximately ten minutes later. 

There is a tendency for DjO which has reached the fetus to be lost by re- 
entering the maternal circulation. If there is equal freedom in tlie movement 
of tracer back and forth across the placenta, it can be shovm, mathematically® 
that this loss will increase as the concentration in the fetus approaches that in 
the maternal plasma. To calculate the loss is a rather complicated process. It is 
simpler to use the criterion applied in the studies with DoO in guinea pigs-: 
as long as the quantity of tracer (compared with the concentration in the mater- 
nal plasma) increases linearly ivith time, error due to backflow is^ minimal. 
Accordingly the human experiments, on the basis of the experience Avith guinea 
pigs, were limited to a transfer period of ten minutes. 

In order to establish the rate of disappearance of D,0 from the blood after 
intravenous injection, successive samples of blood were taken at inteiwals up to 
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difference between tlic weight of liic fetiise.s ])eforc and after vacuum distiJlalion 
to dr>mess. In the case of via])]e fetuses, lliis quantity was secured by measuring 
the volume of dilution of a known quantity of D^O injected intravenously into 
newborn infants.^ and has the value of 74.6 per eent of body weight. 



TIME IN MINUTES (t) AFTER I.V. INJECTION OF DgO 


Fig-. 1. — Change in concentration of XhO in the water of the blood with respe^ to time. 
The measurements were made on three individuals, and obser\’ed concentrations of DjO adjusten 
to an initial concentration of 1.3 per cent DiO. To obtain tlie total water of the b*®®” 
for calculation of the initial concentration of DiO, we used the average volume per unit boto 
weight of red cells in rnan as found by the radio iron teclmique,® the average yoluine 
plasma given by the dye method,® and the water content of these two portions of the Diooa. 

The quantity of water transferred to the fetus per hour at various fetal 
ages is given in Fig. 2. It will be noted that the very large quantity’- of 3.6 
liters of water per hour crossed the placenta to the fetus at the peak of the 
curve, which is at about the thirty-fifth week of gestation. 

Using the values of Fig. 2 and Table I, the transfer of water per gram 
placenta per hour has been obtained by dividing the quantity of water transferred 
to tbe fetus in this time by the corresponding placental weight. These values 
are presented in Fig. 3. Although the cases are limited to seven, they describe 
a change in permeability entirely consistent with our rather large experience 
with soditim in man^ and with several substances in animals.®’ " In view of this 
and the costliness of the deuteriiun oxide, we feel justified in basing our con- 
clusions on this series of seven. Closely approximating the results with sodium, 
there is about a fivefold increase in permeability from the fourteentli week ot 
preo-nancy the earliest case in the series, to the peak whieh occurs at about the 
thirty-fifth week. This peak in permeability at the thirty-fiftli week is followed 
by a sharp decline to term. 
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one lioui- after injection of D^O in three pregnant subjects. A sample of bloo'd 
was obtained from %dable fetuses two and one-balf to tliTee hours after delivery. 
The placenta was freed from excess blood, membranes, and cord ; then weighed. 
The water from the maternal and fetal blood or from the total fetuses (when 
nonviable) was obtained b 3 ’' vacuum distillation to dryness at room temperature, 
condensation being carried out in tubes surrounded by dry ice and alcohol. It 
is essential that the distillation be carried to complete dr^mess because of the 
difference in the rate of vaporization of TIoO and DoO. The water was next 
purified b^^ passing it over CuO in a combustion furnace and distilling it from 
alkaline permanganate and chromium trioxide as described bj^ Keston, Eitten- 
berg, and Schoenheimer.^ 

The concentration of DoO in the samples was determined bj* a modification' 
of the method of Barbour and Hamilton.^ This consists of measuring, at an 
accurateh' maintained temjjerature, the falling time of a drop of water of fixed 
vohmie through a column of immiscible fluid of slightl^^- lower density. ]\I-flu- 
orotoluene at a temperature of 19.5° C. was used as the immiscible medium. 
Other details of the method including the micropipette were as described Iw 
Keston, Eittenberg, and Schoenheimer.^ Determinations on fetal water were 
run in duplicate, and checks to within plus or minus 0.01 per cent were 
obtained. 

Results 

The Disappearance Curve of DsO From Blood After Its Intravenous Injec- 
tion. — The calculation of the placental transfer rate for water depends upon an 
accurate estimation of the average concentration of DoO in the maternal blood 
for the period of transfer under observation. The reasons for this, and the 
method of obtaining the average value, are essentialty the same as those previ- 
ously^ presented for sodium^ and need not be repeated in detail here. A knovTi 
quantity of DjO was injected intravenously'' into each of three pregnant women. 
The experimentally' determined observations on the three individuals yvere all 
adjusted to an initial concentration of DoO in the blood water of 1.3 per cent 
which about equaled the concentration anticipated from dilution of the amount 
injected by the calculated blood volume of the subject (see legend of Fig. 1). 
Since in plasma comes very' rapidly into .equilibrium with the red blood 
cells, water of whole blood was analyzed for its DoO content. The disappearance 
curve of DoO from the blood is given in Pig. 1. It is evident that the concentra- 
tion in the blood declines rapidly duilng the first ten minutes and that equili- 
brium between blood and extravascular fluid is not reached for about twenty' 
minutes. The average value for the concentration of DzO in blood during the 
first ten minutes of the experiment is 1.87 times the concentration observed at 
the end of ten minutes; consequently' the content of D 2 O in the maternal blood 
samples obtained ten minutes after beginning the experiment must be multiplied 
by' the factor l.ST to give the average concentration of DoO during the pei’iod 
of transfer. 

The Normal Placental Transfer Bate for Wafer at Different Gestational 
Ages. — ^As has been previously discussed,^ the quantity of water transferred to 
the fetus during the course of an experiment can be directly calculated from 
three quantities: the observed concentration of DjO in fetal water, the average 
concentration of D 2 O in the water of maternal blood, and the total volume of 
water of the fetus, on the assumption that there is no separation of isotopes. 
If these quantities be designated respectively' by' DoOf, D20mb and HoOf, then 
the quantity of water transferred to the fetus during the time of an experiment 
is equal to : . 

DoOf X H20f -5- DoOmb 

In the case of nonviable fetuses, total body water (HjOr) was obtained from the 
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Fcial Need, for Water Relative to Ita Rupph/ Across Die Placenta. — The 
ratio of the quantity of a siihsianee supplied to the fctirs from llie maternal 
plasma to the amount of that sulrstance rclained b.y Ihc fetus in its growth has 
been called the safety factor for that Kubstanec.^ Q’hc quantity of water trans- 
ferred per lioii]' to the fetus aeross the placenta 7 )er hour is given in Fig. 2. The 
amount of water I’etained bj' the fetus in an hour’s growth is equal to the fetal 
weight multiplied by the hourly per cent; weight inerea.se of the fetus 7nulliplied 
by the total water in a unit Aveight of fetal li.ssue. ’Ihie safety factor has been 
calculated for four fetal ages aiid is giA'cn in Table II, The value of the safety 
factor varies from 700 at a fetal age of fourteen weeks to the extraordinarily 
high value of 3,800 at thirty Aveeks.- Tliis means that of 3,800 ])arts of Avater 
delivered to the fetal circulation at thirty Aveeks, only one part is retained by 
the fetus in its groAvth and 3,79.0 parts arc returned to the maternal circulation. 


Tabi-e II. Fetal Need fob Water PEt.ATiA-E to AVater .Sorri.iED Acrios.s Placen'ta at 
^\’’ai!ious Gestational Aoe.s. The Daila' Per Cent Weioiit Incrka.se IIa.s Been 
Cat.culated From the Data of .Sti’.eeteiUi 


gestation 

age 

FETAL 

aveight 

DAIEV 

AVEIGHT 

INCREASE 

TOTAL 

AVATER 

content 

OP FETUS 

TOTAL water 
TRANSFERRED 
TO FETUS 
PER HOUR 

TOTAL 

AA-ATER 

RETAINED IN 
HOUr.I.V 
GROAVTH 

OF FETUS 

SAFETY 

FACTOR 

AVEEKS 

GM. 

PER cent 

C.C. 

C.C. 

C.C. 

14, 

58 

0.4 

.53 

101 

0.14 

720 

10 

113 

5.3 

100 

207 

0.20 

1100 

IS 

201 

3.9 

177 

400 

0.29 

1400 

31 

1500 

1.3 

1215 

2500 

O.GO 

3800 

40 

2490 

1.1 

1.857 

15S0 

0.85 

2000 


Discussion 

The increase in the permeability of the placenta to sodium as gestation 
proceeds has been correlated AAUth morphological changes in the placenta as it 
ages.’^ • Variations in the permeability to AAmter are similar to sodium and again 
it appears that thinning of the Avails of the Aulli together Avith increase in area 
of placental exchange due to branching of the viUi are fundamental factors 
underljang the increase in peianeability. The terminal sharp decrease in pla- 
cental permeability is probably due in considerable measure to the deposition of 
fibrin over the surface of the villus. 

Striking correspondence has been observed in the permeability to sodium 
among four members of the hemochorial grouper at the middle of the iiinth 
tenth of gestation in man, 6.5 milligrams of sodium cross a gram of placenta 
per hour; in the guinea pig, 6.1 milligram; in the rabbit, 6.8 milligrams, and 
in the rat, 8.3 milligrams. Water transfer has been studied only in man and 
guinea pig; the difference in the permeability of their placentas to AA^ater is 
greater than could have been predicted on the basis of the results AAutli sodium. 
Thus, at the middle of the ninth tenth of gestation about 10 c.e. of Avater cross 
a gram of the human placenta per hour, Avhereas about 20 c.e. of Avater cross 
a gram of the placenta of the guinea pig per hour. The meaning of this differ- 
ence from the vieAA^point of comparative physiology cannot be appraised Avitliout 
information- on other members of the hemochorial group as Avell as representa- 



Volume 56 PER^IEABILITY OF PLACENTA TO WATER 

Number 5 


of 



Fig. 2, — ^Variation of rate of transfer of water to human fetus with respect to gestational age. 



Fig. 3. — Variation of rate of ti-ansfer of water per unit weight of placenta with respect to 

gestational age. 
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of material across it and so act^ as an inert membrane, Ic con Id properlj' be 
designated the permeability coefficient. Since the mechanism of transfer is 
nnlniown, it appears preferable to designate the coefficient as tlie tran.sfer 
coefficient and so to avoid implication as 1o the precise nature of transfer. 

The transfer coefficient for water and sodium as functions of ge.stational age 
are given in Fig. 4. The value for water is about five times tliat for sodium 
from the twelfth to the thirty-fifth Aveeh of gestation, i.c., the human placenta 
appeal’s to be five times as permeable to water as to sodium. The difference in 
the behavior of water and sodium may be due to secretory activity by the mem- 
brane or to the physical characteristics of the membrane which permits ivater 
to pass througli it more readily than sodium. Differences of this kind have been 
observed in a studj’- of the relative rate of passage of water and sodium from 
the inside to the outside of a collodion sac.- No deductions, consequently, can 
be made about the nature of placental transfer from the difference in apparent 
permeability to sodium and to water. 

Summary 

1. Changes in permeability of the human placenta to water have been meas- 
ured with deuterium oxide as the tracer material from the fourteenth ivcek of 
pregnancy until term. There is about a fivefold increase in transfer rate of 
Avater per unit Aveight of placenta during this period. 

2. The placental transfer coefficient for AA'ater is five times as great as that 
for sodium at corresponding periods of gestation. 

3. The permeability of the placenta of the guinea pig to AA-ater Jias been 
found to be about tAAuce that of the human placenta; this divergence is con- 
siderably greater than for sodium. 

_ 4. The human fetus receives across the placenta at the fourteenth A\’eek of 
gestation 700 times and at the thirty-first AA'cek 3,800 times as much AA’ater as 
is incorporated in the groAAung tissues. 

The heavy water used in these experiments Avas kindly supplied by the Abbott Laboratories. 
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tives of tile other morphologic tj^ies of placenta. It serves as an example, how- 
ever, of the nncertainty of making precise jiredictions about the behavior of one 
substance (in this instance water) from the behavior of another substance (in 
this instance sodium) among animals of the same or different types of placentas. 

It is our purpose to characterize the, placenta on the basis of its relative 
permeability to as many of the constituents of the maternal jilasma as is possible. 
When this is accomplished, we shall be in a position to attempt to relate the 
physico-chemical properties of these substances to the rate at which they cross 
the membrane and to gain an insight into the forces which goi'^ern placental 
transfer. If the concentration of a normally occurring substance in the maternal 
plasma be designated as Cm,)> the total quantity of this substance transferred to 
the fetus during the time, t, as Qf and the weight of the placenta as W (W is 
taken to be proportional to the area of the transfer surface) then -. 

Qf - kWC„,pt 

in which the amount of substance transferred to the fetus in a certain time is 
assumed to be directly proportional to the concentration of the substance in the 
maternal plasma, to the weight of the given placenta, and to the length of the 
period of transfer. It is evident that the greater the apparent permeability of 
the placenta to a given substance, the larger will l^e the value of k. 



FiK. 4. — Placental transfer coefficient for "water and sodium at various gestational ages. The 

coefficient is defined in the text. 

The coefficient k is influenced by many factors. It probably depends upon 
the permeability of the placenta, i.e., the characteristics of the placenta as a 
membrane, the presence or absence of secretor.y activity by the placenta tvitli 
•respect to the substance and the physico-chemical characteristics of the substance. 
If it were certain that the placenta pei’forms no secretoiy work in the transport 
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lliesc eases occur in ilic absence of evident trauma and in spontaneous deliveries 
Jbllov'ing easy labors. It lias been observed that loxeniia predisposes. This is 
])ossibly on the basis of vascular changes lliat accompany albuminuria and hypei'- 
tension and that may account foi- j'etro])lacental hematoma with abruptio pla- 
cenlae. Most, cases occur in primiparas (59 per cent of the cases reviewed by 
Hamilton), Imt some of the most exlensive damage has been seen in mulliparas, 
as in our first and third cases. Aiiother suggested factor is increased fragility 
of the vessels and hemorrhagic tendencies a.s.socialcd with con.stitulional diseases. 
In discussing Hamilton’s paper in 104.0, W. H. Rubovits told about a ease of his 
that, developed postpartum bleeding from the upper end of an cpisiotomy that 
was very difficult to control. After recovering from this, the patient, died from 
hemorrhage at the back of the tongue that started from no more trauma than a 
passionate kiss. There are several cases reported that show bleeding at sites 
other than the pelvis, such as epistaxis and retinal hemorrhages. 

There is a great deal of di.scrcpancy of opinion as to the role played by 
varicosities of the veins in the pei-igenital region. . In our first case, it is po.ssible 
that they Avere a contributing factor. If a normal vessel can be accused of 
rupture, then we fail to see any defense for an already injured one. DeLee- 
GreenhilP state that rupture of a varix in the broad ligament is one of the 
causes of obstetric .shock. 

Surgical repair of cpisiotomy or laceration may be a causative factor if a 
large vein or A%aricosity is pierced during the repair. Hematomas thus formed 
are seldom of consequence, as they are noted and tended to immediately or are 
small and resorb spontaneously. One reported ease is ascribed to failure to 
secure hemostasis during the repair of the cpisiotomy. 

Symptoms 

The symptomatology is primarily pain and/or blood loss. Although the 
pain of tearing of the t.i.ssuos during the formation of the hematoma is usually 
excruciating and forces the attendant to search out the cause, our third case 
dcA^eloped the largest hematoma that avc have seen and complained of pain only 
on motion. E. G. Lipow'' reports a case associated Avith rupture of perineal 
muscles AA’ith exacerbation of the ]>ain at the time of rupture of each muscle. 
As large amounts of blood can be lost, the picture of anemia and shock is readily 
understandable. 

Findings 

The findings Amry AAuth the type of hematoma. Those that appear on the 
perineum or Auilva are readily seen. Those limited to the Amgina, hoAv'ever, haA’e 
to be searched out AAotli a speculum. Both appear as a tense, bluish, fluctuating 
mass that may have abraded or AA'eeping surfaces. Those that occur aboA'e the 
cardinal ligaments haA^e to be palpated bimanually or rectoAmginally. 

Differential Diagnosis 

In the differential diagnosis, one must consider : 

1. Inversion of the Uterus. — This can be raled out by the absence of the 
uterus in the abdomen or pelvis, AA'ith notching at the attachment of the broad 
ligament, and manual definition of the tumor mass appearing in the vagina. 

2. Prolapse of the Cervix or Vagina. — This can be definitely identified by 
careful inspection and the absence of pain and shock. 

3. Threatened Rupture of the Uterus or Rupture of the Uterus While the 
Roby Is Being Extracted. — Bimanual and intrauterine examination Avill readily 
lead to a diagnosis. 



PUERPERAL PERIGENITAL AND PERINEAL HEMATOMAS- 

Frank J. Walsh, M.D., and Howard I. Gtanser, M.D., Chicago, III. 

(From the Department of Obstetrics an<l Gynecology, St. Elizabeth’s Dospital) 

P uerperal perigenital and perineal hematomas are accumulations of blood 
in the perigenital soft connective tissue resulting from the rupture of a blood 
vessel, usuallj’- a vein, inexunbent on the trauma of labor. Blood escaping into 
the soft connective tissue tends to follow the planes of cleavage of the fascia, 
and when this process occurs high in the genital tract, the blood tumor foi'ms in 
01* below the broad ligaments, in the perivesical space, or beneath the vesico- 
uterine fold of peritoneum. These hematomas tend to dissect under the peri- 
toneum and may extend upward under the inguinal ligament or posteriorly to 
the region of the kidney or the diaphragm. A hematoma occurring in the peri- 
vaginal region or the loxver part of the birth canal forms a blood tumor that 
may close the vagina, distend the vulva and perinexxm, or displace the rectum 
or the ixrethra. 

Such a complication usually occurs durmg the descent of the fetus or shortly 
after delivery. However, it has been reported by Prank-Kamenetsky^ that a 
large hematoma, forming after the first txvin, caused obstruction to the delivery 
of the second (in four cases), and that it is possible for a large tumor to form 
an obstruction to the delivery of the placenta. 

HeLee-GreenhilP state that cases have been reported as late as tAventy-one 
days post partum, and Lamm and Lamm^ recently reported a case occurring 
fourteen days post partum. 


Incidence 

The incidence of occurrence varies greatly. DeLee-GreenhilP state that they 
found an over-all incidence of one in 4,000 cases, but that lai’ge hematomas 
occurred only seven times in the pathologic Avork of 70,000 cases, or 1 :10,000. 
Michaels and Heri’ing,^ of Ncav Orleans, report one in 5,474 cases, Williams"* 
reports one in 2,000 cases, while MoshkoAv® has an incidence as Ioav as one in 
1,951 cases. One of the factors responsible for the discrepancy is, of course, the 
fact that frequently the tumors are small and insignificant or undiagnosed. In 
1940, Avhen Hugh Hamilton' revieAved the literature, he AA^as able to find only 
156 cases, including tAvelve of his oaaoi. Since that time, eight ncAv eases have 
been repoi’ted in the United States literature. 

Etiology 

The etiologic factor is primarily trauma resulting in the bursting of a blood 
vessel. In the' delayed type, pressure necrosis is the injury that results in 
delayed blood loss. This cannot be the entire story, hoAvever, as too many of 

♦Presented before the uSSth regular meeting of The Chicago Gynecglogical Society. Oct. 
17. IfUT. 
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of a small ruiHure immcclialdly post partiim, but llic equivocal lindiugs did not conform to 
tlio impression. However, the specimen in situ looked like a .small rupture after the licmatoma 
was removed from the uterus. Only after the ulenis was removed was it determined that no 
rupture existed. The sections did show hemorrhage infiltrating the mj’ometrium, which was 
so obviously damaged in the gross specimen. 

The suggestion of' the etiologj’ of the hematoma is tlie other point of interest. Tlie 
persistent bregma incarcerated the lower uterine segment and the bladder between it and the 
symphysis pubis and mashed this tissue under the pre.ssure of the uterine contractions. Tliis 
is similar to the mechanism of a colporrhoxis when the occiput is directed against the sacral 
promontory as in a case of pendulous abdomen. 

Wo believe the management of this case terininated the pathologic mechanism while the 
damage was only a hematoma and throatening rupture of the uterus. We believe the failure 
to interfere would have led first to an incomplete and then to a complete rupture of the uterus. 
The forces which ruptured the vessels and led to the hematoma arc the same that, if prolonged, 
can rupture the uterus. 

Cask 2. — Mrs. M. T., a .3G-year-old, while primipara, was admitted to the hospital on 
•Tune 15, 1917, in active labor. She had had adequate prenatal care. Although every attempt’ 
was made to limit this patient’s diet, she persisted in overeating and gained 4G pounds. In 
the last three weeks of her prenatal period, she. dcr’oloped a low-grade toxemia, with a blood 
pressure at times up to 140/100 and albuminuria of from 20 to 50 mg. There was a moderate 
degree of water retention and edema of the feet and Icg.s. She was admitted to the hospital 
eight days before her expected date of confinement and was found to have a blood pressure 
of 140/100. The position was right sacrum anterior. The fetal heart tones were 140, and she 
was in active labor, with pains occurring every four minutes, of moderate intensity and lasting 
thirty seconds. 

She was given sedation, iind labor progressed rapidly. In three and one-half hours, she 
delivered with manual aid and a left mediolatcral cpisiotomy a six pound, five ounce female 
infant. 

During the repair of the episiotomy a hematoma about 4 cm. in diameter was noted in 
the left vaginal wall, about 3 cm. above the top of the incision. During a period of observa- 
tion, the hematoma was seen to be self -limiting. It was incised and the clots evacuated, but 
as there was no active bleeding, packing was deemed unnecessary. She was given cliemo- 
therapj' in an attempt to avoid infection. On the fifth postpartum day, however, she developed 
a low-grade fever and discharged a few dark clots per vagina. The fever and discharge 
resolved by the eleventh postpartum day, and the patient was discharged on the thirteenth 
postpartum day in good condition. >Shc had no further ditficulty, and at the six weeks’ post- 
partum examination no scar could be found in the vagina, and involution was complete. 

Case 3. — Mrs. A. V., a 30-year-old, white, gravida iii, para o, was admitted to the hos- 
pital on March 29, 1947. Prenatal care was adequate. She was given progesterone in the 
first half of this pregnancy because her previous obstetric history consisted of one spontaneous 
abortion and one miscarriage at five months of a twin pregnancy. There was no evidence of 
toxemia. She was admitted to the hospital in active labor with a blood pressure of 110/68, 
with occiput left anterior, fetal heart tones 138, pains regular and of moderate intensity. 
Sedation was given, and labor progressed normally, and after thirteen hours and fifteen min- 
utes, following a left mediolateral episiotomy, she delivered spontaneously a six pound, three 
ounce female infant. The episiotomy was repaired, and the mother was sent to the floor in 
good condition. 

Fourteen hours later, the patient complained of pain in the perineal region on motion. 
Examination revealed that she was cool, moist, and cyanotic, with a pulse of 120 to 130. A 
huge hematoma, involving the right side of the labia, vestibule, perineal body, and both 
buttocks was found. Immediate treatment consisted of treating the shock and replacing the 
blood loss. The clots were subsequently evacuated, and, as no bleeding was seen at tliis time, 
the hematoma was left to granulate. In the early stages, penicillin and sulfadiazine were 
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4. Obstetric Shock. — A" hematoma above the cardinal ligaments, due either 
to the rupture of a varix in the broad ligament or to pressure necrosis, must be 
kept in mind and looked for in all cases of so-called obstetric shock. 

V Treatment 

Historically, the treatment of perineal hematomas Avas expectant. If or 
when infection occurred, that was the indication for drainage and evacuation 
of the cavity. This type of management led to many deaths on the l^asis of 
sepsis. The next step was the evacuation of tlie blood as soon as thrombosis was 
complete, in about forty-eight hours, Avith the end in vicAV of preventing the 
sepsis, but Avaiting long enough to reduce the possi])ility of secondary hemor- 
rhage. Some men adhere to this type of management. The consensus at present, 
hoAvever, is to CAmeuate the blood, secure hemostasis of large vessels l^y ligature 
or suture ligature, and pack the cavity. In this Avay, it is conceivable that the 
dissection along the planes of cleaA'-age be interrupted before the patient stiff eis 
tlte full damage. Light packing of the hematoma catuty, Avith further tight 
.packing of the Amgina and binding of the perineum, seems to yield the best 
results. Perhaps it Av^ould be satisfactory to pack the cavity Avith hemostatic 
absorbable sponges. 

When dissection is aboA^e the cardinal ligaments or the hematoma is limited 
to the perimetrium, laparotomy is indicated, and hemostasis must Ije secured in 
the most effective manner, so that the area is dry before closing of the abdomen. 
Hysterectomy is frequently necessary. 

Of course, supportive therapy, especially the replacement of l)lood loss, is 
imperatiA’'e. 

Case Eeports 

Case 1. — ^Irs. C. N., a 36-yeav-olcI, white, graA’ida Adi, AA-as admitted to the hospital Dec. 
21, 1945. She had had adequate prenatal care and AA’as admitted at term AAith moderate pains 
hut no progre.ss. In three hours, the pain had become exceedingly severe, and the obstetrician 
Avas called in consultation. Examination at that time revealed a patient screaming like a 
Avounded animal, AAith an ashen face and a sIoav pulse of good quality. The bladder appeared 
greatly distended. The position and presentation AA-ere brogma right anterior (shoAvn on pi'evi- 
ous x-ray), fetal heart tones AA’ere 150, the bag of AA-aters Avas bulging and seemed to be under 
great pressure, the cervix Avas fully dilated, and the station minus three. A diagnosis of 
threatened rupture of the uterus Avas made, and immediate delivery Avas recommended and 
carried out as folloAvs: The patient aa'us anesthetized, the bag of Avaters Avas ruptured, the 
head Avas flexed, and in tAvo or three pains the patient pushed the head into the pelvis, Avhere 
it could be delivered easily-AA'ith forceps. 

Immediately follOAving the deliA'cry of the baby there AA’as a large bright red clot of 
about 200 c.c. The ergotrate AA-as given, and the placenta Avas delivered by simple expression. 
The patient continued to bleed bright red blood in spite of a hard uterus and an intact cervix. 
Bimanual examination revealed a large, soft mass, tense and fluctuating, aboAv and anterior 
to the bladder. The Amgina Avas tightly packed, and the patient Avas taken to surgery for 
laparotomy. Shock therapy and replacement of blood AA-ere started immediately. At laparot- 
omy, the, f olloAv-ing AA-ere seen: A largo hematoma, the size of a grapefruit, on top of the 
bladder and under the vesicouterine fold of peritoneum; a postpartum uterus about 14 cm. 
long, and many large varicosities of the right broad ligament. The area of the uterus pos- 
terior to the bladder appeared soft, edematous, and infiltrated Avith hemorrhage. The hema- 
toma Avas evacuated, and a supracerA-ical hysterectomy AA-as performed. Hemostasis required 
more than the usual number of sutures; hoAA-CA'er, the peritoneum Avas preserved and used in 
the usual maimer over the stump. The postoperatiA-e course Avas uneventful, and the patient 
Avas discharged on the thirteenth postoperative day, in good condition. 

The interesting features of this case are the question of diagnosis and the pathogenesis 
of the hematoma. The early picture of threatened rupture naturally put the operator in mind 
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Two of 11)0 eases were of the hroiid liguHient typo. In one of tlie.se, fever niirl tlic pres- 
ence of a broad ligament mass wei'o noted on the fourth jiostjciitum day. 'J’he mass gradually 
began to .subside, jind the patient wiis discharged in good condition on her si.X'tccnth postpartum 
day. The otlier broad ligament case was more colorful. The pjitient was a multipara. A 
Pitiiitrin induction was done, emjjloying an initial dose of .'1 minims, followed by a second 
dose of ,S minim.s, !ind a third dose of 2 minin).s. The length of hibor w.as three hour.s. The 
patient sustained a high left cervical laceration. This was repaired and a vaginal tamponade 
inserted. Two hours later a grapefruit -sized hematoma of the left broad ligament wji.s evac- 
uated by hiparotomy. The patient made !in uneventful recovery. It seems likeh- that this 
accident might not have occurred if smaller dosage of Pituitrin had been employed, namely, 
:in initial dose of % minim followed if necessar}* by J minim at intervals of ,30 minutes. 

Dr. AYalsh mentioned the iinporlancc of proper hemostasis at the time of delivery in the 
Iirevention of postpartum hematomas. Cervical tears, irrespective of length, may give rise to 
only modest external bleeding. It is curious that in only two of the seven maternity hospitals 
in which I have worked in the last eight years is it part of the obstetric routine in all cases 
to inspect the cervix following delivery. Yet, in a series of soino 3,.o00 consecutive deliveries 
reported from the Evanston Hospital in 193G, in G.3 per cent of the cases there were lacerations 
which were 3 cm. or more in length. In addition to restoring the functional integrity of the 
cervix, ’it is possible that immediate cervical repair might have a bearing upon the later 
development of high incidence of hematomas. 

Despite the possibility of late neei'osis, or intrinsic defect in the blood vessels of the 
perineal area as a cause of hematomas in this region, it seems inescapable that the vast 
majority result from improjier hemostasis at the time of the repair. I wi.sh to show a lantern 
slide of a method for the repair of episiotomy which answers this objection. Lifting ligatures 
are employed to make the supporting structures stand out, and the vaginal fingers press the 
repaired vaginal mucosa toward the operator. By this means the depth of the incision is 
made easily accessible. 

I enjoyed Dr. Walsh’s presentation, and believe the subject is dc.scrving of more con- 
sideration than it has received in recent years. 

DE. W. 11. EUBOVITS. — The same general surgical jirinciplcs usually employed will 
simplify the matter of prevention and trciitment of this type of hemorrliage. By that I mean, 
that the attitude toward cervical hemorrhage, whether it be obstetric or gjTiecologic, is much 
the same. It is self-evident that hemorrhages of the kind described by the essayists are cer- 
tain to occur but similar hemorrhages occur in most mysterious waj's in gynecologic work. In 
those days when we did more supravaginal hysterectomies, hemorrhages occurred from the 
cervical stump in a most inexplainable manner and, also, from the vaginal cutT in total hyster- 
ectomy. Hemorrhages from those very v.ascular structures do occur in the operative care of 
intraligamentary tumors, particularly fibroids, and it is strildng that many of these are 
formidable-looking tumors and shell out of the intraligamentary folds with little or no hemor- 
rhage, whereas operative fatalities in apparently similar cases occur, due to the predisposition 
of the patient to bleed from some apparent blood dyscrasia or “pseudohemophilia.” With 
these thoughts in mind, I have tried to concentrate on the matter of hemostasis. Our slogan 

is, it is easier to save blood than to transfuse. It is easier to check bleeding now at the time 
of delivery or at the time of operation than it will be twelve hours from now. To that end, 
and finding it difficult often to employ a suitable needle holder in an inaccessible area, such 
as the extension of an episiotomy uito the fornix, involving a large branch of the uterine 
artery, I use the Deschamps sharp suture carrier. If there is danger to the urinary bladder, 
it is possible to make a transverse incision, push the bladder out of the way, and by retracting 

it, and the ureter, one can very quickly use this instrument for the ligation of the formidable 
blc,eding vessel. 

DE. WALSH (Closing). — In our third case, the woman with the severe hemorrhages, 

I believe, had some type of blood dyscrasia. We rechecked but found nothing except that 
she ran a low-grade anemia. 
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given, to prevent infeetion of the cavity. When the surfaces showed good, clean granulation, 
a secondary closure was attempted on the twenty-fourth day post partum, but was only par- 
tially successful. It did accomplish, however, the bridging of skin and mucous membrane in 
some places and shortened the time necessary for epithelialization. 

The wound was completely healed in forty-five days, although hospitalization was not 
required for the full time. The patient has a functional perineum without complaints, but, 
as further childbearing is contempated, plastic will be delayed. 

Summary and Conclusions 

1. Three eases of postpartum perigenital hematomas are presented: one 
perineal, one vaginal, and one supravaginal. 

2. The etiology, pathogenesis, and diagnosis are discussed. 

3. A historical review of the treatment is given, and the modern local treat- 
ment is discussed. 

4. Early incision of the hematoma with ligature or suture ligature of large 
vessels and packing of the hematoma cavity is the treatment of choice for 
perineal or vaginal hematomas, while laparotomy is indicated in the supravaginal 
variety, and hemostasis must be secured before closure of the abdomen, even if 
a hysterectomy is necessary. 

25 E. Washington Street. 
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Discussion 

DR. D. N. DANFORTH. — The subject which Dr. Walsh has presented is one which very 
fortunately is rarely encountered in practice. Its importance, however, is .attested by the 
occasional reports of fatality due to this cause. The active treatment which he has outlined 
seems very adequate. Two points which he has mentioned I think are deserving of greater 
emphasis. First is the early diagnosis. The only case of massive hematoma I have seen, one 
which extended to Poupart’s ligament and deep into the left buttock, occurred in a woman 
who had complained bitterly of “painful stitches” for twelve hours before an adequate rectal 
examination was made. The second point, which I consider of the greatest importance, is 
prevention. In the past five years at the Evanston Hospital, there have been twelve posf- 
partum hematomas which were sufficiently troublesome, or large enough, to be dignified by 
this diagnosis. During this period there were 6,890 deliveries, giring an incidence of 0.6 per 
cent. Ten hematomas were perineal. Hone were of the massive type described Iw Dr. Walsli. 
although in three cases they were sufficiently large that the mass was incised and evacuated. 
In one of these, as in Walsh’s third case, the accumulation of blood was very obviously due 
to defective hemostasis at the time of deliverj'. All, of the perineal group were febrile, the 
elevation first appearing between the third and fifth .postpartum days. This was of a low- 
grade type, reaching up to 101® F. Its consistency in the.se eases suggests that fever is an 
important part of the clinical picture, and suggests further that a careful rectal examination 
may bo useful in the diagnosis of unexplained fever during the puerperium. 
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both; Those who advocate tlic psychological approach to the problem believe 
that the cycle can be more rationally interrupted at the place where it begins, in 
fear, and that this can be done by education. Obviously this may not be easy, 
because a fear which is part of an environmental pattern may be difficult to 
dispel. Nevertheless, in most women such fear can be reduced so that pain and 
discomfort can be eliminated to a degree that a woman is willing and able to 
accept. In our study we have delivered five women who have steadfastly denied 
on repeated questioning that they felt anything which could be classified as dis- 
comfort. These women were alike onlj’- in that they appeared completely fear- 
less during labor. 

To state the hypothesis briefly, traditional fear is manifested in labor by 
tension, and tension generalized and specific is the chief cause of pain in nonnal 
labor. Whether this assumption is scientifically correct from the viewpoints of 
anatomy, phj^siology, and psychology’- is not too important if it can be accepted 
pragmatically. Our experience has taught us that it can, for it works. 

Shortly after publicity was given in the lay press to Dr. Grantly Dick Read’s 
work, a young primigravida was admitted to our ward, early in labor, who an- 
nounced that she wanted natural childbirth without anesthesia. She was com- 
pletely successful in achieving her desire, much to the great interest of those who 
attended her. It was not long before other clinic patients expressed a similar 
desire, an interest Avhich we were glad to encourage. In the six months following 
the first demonstration we delivered sixteen such women, and the experience was 
enough to convince the professional and nursing staff that natural childbirth was 
a very real thing and that it demanded more than casual consideration. 

Since an unusual patient-physician relationship seemed to be a ])rimary 
requisite, and since the technique as described by Dr. Read apparently required 
a high degree of cooperative intelligence on the part of the patient, we were 
anxious to determine whether these principles could be applied in a teaching’ 
ward obstetric service. It Avas decided, therefore, to select for study cA’^ery third 
patient Avho registered in the clinic, proAdded she Avas no more than tAventy-eight 
Aveeks pregnant and aaus deliverable from beloAv. W*^ proposed to apply to this 
selected group the physiotherapeutic and psychological techniques recom- 
mended for natural childbirth. In addition, it AA’as decided to include in the 
study, also, those women aa’Iio came to the clinic requesting natural childbirth. 

We outlined the procedure to be adapted to these tAVo gi'oups and, in addi- 
tion to the usual prenatal program, put into operation a conditioning program 
AAdiieh is essentially of a dual nature. One aspect of this might he termed the 
elimination of negative conditioning, and the other the substitution of positive 
conditioning. The former consists of attempting to change the attitudes and 
behavior patterns traditional not only in pregnant Avomen, but in hospital at- 
tendants of Avomen aa’Iio are delivered on a teaching Avard obstetric seiwice. For 
example, Ave haA’e eliminated from our vocabulary the AA’ord “pain,” always 
' speaking of “contractions.” Positive conditioning consists of those procedures 
Avhich are used in educating the expectant mother to the end that she Avill enter 
the labor with an assurance that she is undergoing a normal experience and that 
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I T IS not unusual for obstetricians to attend women in lalior wlio have appeared 
to experience little or no distress. This often is explained on the grounds of 
stoicism, high multiparity, or high pain threshold. Since the advent of anesthesia 
great emphasis has been jilaced on the alleviation of pain in labor, and pain itself 
has come to lie accepted as a normal concomitant. lUost obstetricians, however, 
will agree that emotion docs play a large role in jiregnancy and laboi*. and that the 
woman who is anxious, fearful, and tense at the start of labor will not go through 
that performance as well as one who has a sympathetic understanding of the 
.situation and accepts it more or less philo.sophically. In considering this sub- 
.iect, attention must be given to the work of Dr. Grantly Dick Read, of London, 
who, through his writings and teaching, not only has given an explanation of the 
cause of pain in childliirth, but has also .suggested methods for its ))revention in 
normal labor. He points out that the inner circular muscle layer of the uterus is 
innervated by the sympathetic nervous sy.stcm and that it acts as a spliincter in 
much the same manner as the bladder .sphincter. This .sphincter action is oi)i)o.sed 
'in the uterus, as in the bladder, by the action of the longitudinal or detrusor 
muscle, which is innervated by the parasympathetic nervous .s.v.stem. Tf for an.v 
reason the circular sphincterlike muscle and the longitudinal muscle arc con- 
tracting at the same time, the intrauterine tension will reach a threshold at wliicli 
tiic impulses tran.smitted through the thalamus to the cortex will bo intci-i)rctcfl 
as pain. In physiologic labor this should not occur excejU possibl.v at the end 
of the first stage, when the stretching of the cervix is at its maxiimnn. 

Phy.siologic investigations have shown that in general sympathetic discharge 
occurs in a state of fear. Fear can cause tension, which in il.solf causes pain. 
That fear, to a greater or lesser degree, is jire.sent in labor almost univcrsidly in 
our culture is not surprising when wc consider the fact tl)at the yfuing v.o!iian 
apiu'oaching childbirth not only has acijuired a mass of misinformation concern- 
ing childbirth, but has .also acquired a belief that labor is a painful and terrifying 
ordeal. This fear usually grows concurrently with tlu* abdomen. < >nc exiimple <0 
this attitude was ex]iresscd by one of our }>aticnts wlio. .after <a n.atur.d lalH,)-. i>x- 
claimcd. "Now T know what it is like. I can have another i)nby without ]e-ing 
afraid!" 

Iti the ustial conduct of labor the <»bste1riei,T!i .'itt^anpts breal; the ;<'ar- 
tcnsioU'pain syndrome by dnnrs which will produce an.alg* or mte'-t In or 
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not allowed to be alone. Again, Ihrongli llic good auspicc.s of the l\ralcrnity 
Center Association, we are foi-tnnale in having the services of a nurse midwife 
on onr ward service who has been trained in lliese method.s, and she or the 


regular nursing supervisor, or a delivery service nurse, is with the patient. The 
physician also sees tlie patient at jiroper intciwals, cs])ecially during certain 
important periods in the labor. Third, tlie techniques of relaxation are instituted 
when they become necc.ssary. This usually occurs in the avei’age labor when the 
external os reaches about 4 cm. dilatation. Ordinarily up to this point the 
patient is hyperactive and may be mildly euphoric. However, the contractions 


at this period are apt to bo stronger and relaxation techniques usually become 


necessary. If used too early, these techniques may become tii-ing in themselves 
because of the concentrated mental effort ncecssaiy to carry them out. At this 
stage, when the patient assumes the relaxing position and starts abdominal 
breathing, it is easy to demonstrate to her the en’cct of such relaxation by the 


alleviation of her discomfort. This reinforces her confidence and more often 


than not will allow her to continue to nearly full dilatation without further in- 
•struction. When almost full dilatation is reached, the mo.st crucial point in the 
labor is at hand. The })hysician should certainly be pi'cscnt at this time. Con- 
current with an increased amplitude of the contractions, the patient may com- 
plain of a severe backache. This can be relieved by an attendant giving pressure 
and ma.ssage over the .sacral region. In addition, the patient needs reas.suranee 
that all is going well and that after ten or twelve contractions .she will feel better, 
which actually occurs when the second .stage becomes established. When the 
second stage is started the patient is urged to woi’k with her contractions and to 
relax between times. As the labor progresses the patient is encouraged to as.sume 
a more mechanically advantageous position, which consists in flexing the thighs 
on the abdomen and the legs on tlie thighs. The patient is aided in this by 
attendants, and in this way simulates the squatting position which she has 
learned in her class work, ^len the contraction fades awa.v she straightens out 
her legs and again relaxes. The patient is not placed on the delivery table until 
delivery is assumed to be about ten or fifteen minutes distant, and she is not 
placed in stirrups until the last possible moment. ]\Iany patients have told us 
that the position in stirrups destro.vs the mechanical advantages of the full.v- 
flexed position. 


We use episiotomy when indicated in primigravidas and multiparas. This 
can be done in many instances iiithout disturbing the patient at the acme of a 
contraction, when the head distends the perineum. Patients may not even be 
aware of its performance. However, infiltration udth a local anesthetic may be 
useful, especialH l^ifer on dui'ing the repair of the incision. As the head is being 
delivered over the perineum the mother is asked to pant, wliicli she does with 
ease, and the head is delivered slowly. After the delivery the infant is placed 
on the sterile drape covering the abdomen and at this point she usually becomes 
quite euphoric. However, sterile technique is maintained and she is not allowed 
to touch the baby except through the dra])e.s. When the placenta separates, the 
mother can usually deliver it without aid. Bleeding is usually minimal, and the 
third stage is generally veiy short. As may be expected, the neeessit}" for the 
use of methods of re.suscitation for the infant is’so rare as to be practicallj' non- 


existent. 


Since our stud^’ of these methods has been in operation but a relatively 
short time, the total number of women who have been delivered is limited. At 
this writing we present a total of 156 deliveries. We feel, however, that our 
observations in this number have enabled us to reach conclusions that are signifi- 
cant. It is obviously difficult in a study of this nature to be completely ob,iective. 
Manv of the factors which we are attempting to evaluate cannot be measured. 
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she will be aided by sjTnpathetic and skilled attendants in whom she can have 
complete confidence. All of the patients in the study, ' ‘ selected ” or “ volunteer, ’ ’ 
are treated essentially as follows. The registration or initial visit follows the 
usual pattern of history taking, physical examination, laboratory study, and in- 
struction. In addition, an attempt is made to assess the patient’s personality, to 
reassure her as to her physical condition, and to make her feel that the clinic 
staff of nurses and physicians is taking a real interest in her. She is en- 
couraged to ask questions. On the folloAving visit, in addition to the routine 
antenatal examination, the patient attends a short lecture on the anatomy and 
physiology of the' female genital tract, information about fertilization, fetal 
growth, and the explanation of the signs and symptoms of early pregnancy. 
Patients are told about the effects of tension and the relationsliip of fear to ten- 
sion and pain. Diagrams are used as much as possible, and questions are en- 
couraged. During the next visits the patient is taught four exercises which are 
designed to increase the elasticity and tonus of the back, abdominal, and perineal 
muscles, and also breathing and position exercises which aid in relaxation. 
Shortly after inaugurating the program, through the generosity of the Maternity 
Center Association of New York, we were fortunate in having mth us for a short 
period Mrs. Helen Heardman, of England, a skillful physiotherapist who for 
the past eight years had been working unth pregnant and parturient women. 
Under her teaching we learned the exercises wliich are now taught by the 
physician in charge of the follow-up prenatal examination. This instruction is 
augmented by classes conducted by a nurse midwife who has been trained also in 
the use of these physiotherapeutic techniques. Patients are instracted to practice 
these exercises of regular intervals at home. 

At the first visit in the eighth calendar month patients attend a second 
lecture on the course of labor. The action of the muscles concerned in labor is 
outlined, the various stages of labor are explained, and the role that the patient 
should play in each period is explained. Patients are also told about the signs 
and symptoms of early labor and the hospital admitting routine. At no time 
during any lecture is the patient told that labor will be painless or that she will 
receive no anesthesia. Following this second lecture the patient will ordinarily 
come for about four more clinic visits before delivery. During these she attend.s 
exercise classes conducted by a nursing supervisor or a nurse midwife. li'Iistakes 
are corrected and labor is rehearsed. Breast massage is started for those who in- 
tend to nurse their infants. 

If the patients have been properly indoctrinated by this regime, the effect is 
obvious on their admission to the hospital. They appear calm, confident, and 
quite ready to undergo an experience which to them seems to be a natural one. 

The management of labor in these patients follows a rather definite pattern. 
We attempt to follow several principles. The first is that of keeping the patient 
informed of her progress. She is told about the position of her baby. She may 
listen to the fetal heart, and she is infonned from time to time of the progress of 
the baby through the birth canal. The devious explanation, the hushed tones, or 
the overly sympathetic attitude are studiously avoided. Second, tlie patient is 
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indoctrination is education. Knowledge i‘e]>lace,s ignorance find l)anislics fear. 
This is demonstrated by tlie sueoe.ss of some of our early eases, who had natural 
childbirth by virtue of their own knowledge of the subject. 

Supporting structures arc the relaxation techniques and ])roi)er attendance 
during labor. These two are complementary and interdependent. The specific 
relaxation techniques used arc simple and easily taught jii’enatally. Plowever, 
in the niajority of cases such teaching must he I'cinforced during labor, when 
the patient is under stress. This does not mean that it is always necessary for 
the doctor to spend the entire labor with the patient. We have observed that 
many patients, usually intelligent, enthusiastic women who have been given a 
basic minimum amount of prenatal imstruction, can go through a labor with little 
or practically no support. On the other hand, there ai-e some women who with- 
out maximum support during labor will become afraid, cease to relax, lose con- 
trol, and experience ])ain. We have found that by utilizing especially trained 
nurses who arc adept at teaching relaxation, the physician is free to attend to 
other duties. If such nurses are not available, the frequent attendance of the 
physician is a. primary requisite. Dr. Blackwell Sawyci-, of Toms River, N. J., a 
pioneer in this country in thc.se methods, emiihasizes that the doctor ‘'must be 
gentle, .solicitous, wise, and, above all, he must be present.” 

In this study we are foifunate in having specially trained nursing personnel 
available. In addition, the delivery service nurses have been, or are being, 
trained to carry on the.se labor technics. 

If a patient is left more or less alone during laboi- and is ex])eeted to endure 
a process about which she knows nothing and is told nothing, it is not i-cmarkable 
that she becomes afraid and therefore becomes tense. ' If the patient is visited 
frequently by her doctor in whom she has the utmost confidence, who tells her 
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By means of special records, however, we have attempted to evaluate our results 
from many ]:»oints of view. AVe have tried to study certain aspects of the per- 
sonality of these patients, to record the indoctrination that they receive, their 
reaction to it, and to assess the emotional reaction to labor as well as the physical 
response. 

The classification of the end result has been arbitrarily divided in the follow- 
ing grouping : 

1. Those labors in which the mother docs not ask for or appear to need analgesia or anes- 
thesia are classified as excellent. 

2. Those labors in which the mother receives a minimum of medication or anesthesia, 
either because she requests it or seems to need it, are classified as (jood. By minimum is meant 
a single dose of an analgesic such as denierol or seconal given at any time and/or nitrous oxide 
with contractions at the end of the second stage. These mothers are fully conscious at 
delivery. 

3. Those labors in which the mothers apj'car to receive some benefit from indoctrination 
but who need a deeper and more prolonged anesthesia are classified as fair. 

4. Tliose labors in which the mothers ^cem to receive no benefit from these techniques, who 
experience a great deal of pain throughout labor, and in whom the usual amount of analge.sia 
and ane.sthesia are used, are classified as 2 >oor. 

AVe also cla.ssify the mothei-’s reaction to labor and, in almost all eases where 
the mother’s own appraisal of her experience is at variance with that of the atten- 
dants, it has been in the direction of the more successful group. 

It is obvious that this classification is arbitrary. Both the “excellent” and 
‘ ‘ good ’ ’ group may be said to be successful. This allowance should be made, for 
the idea that the use of a minimum amount of analgesia and anesthesia eon- 
stitutes failure must be eliminated. Actually, one can say that exposing patients 
to the natural childbirth techniques is of definite value in all cases but the 
“poor” group. 

We have compiled various other data and compared such factors as age, 
physical condition, mental attitude, amount of indoctrination, relaxation, weight 
of baby, and length of various stages of labor in these patients. As yet the 
figures show no significant correlation to the techniques, and no positive conclu- 
sions can be reached from them. For example, we have not been able to show as 
yet that the average total length of labor is shortened, nor have we discovered 
that any single factor will explain succe.ss or failure in any individual patient. 
It seems impossible to predict accurately in any given patient on the basis of any 
one given characteristic whether or not she will be in the successful group. Our 
results may be seen in Tables I, II, and III. 

From the stud.Y of those who have had a poor result, we feel justified in say- 
ing that there is a small group of women who cannot achieve natural childbirth. 
Part of this group is made up of Avomen Avhom Dr. Read calls unteachable; un- 
teachable because of a lowered intelligence, and are' therefore uninterested, or 
they possess the type of personality Avhich resists teaching or new information of 
any kind. The rest of this “poor” group is composed of women who have a large 
degree of subconscious anxiety, ^jarticularly centered on childbirth. These women 
accept the teaching fairly Avell, but their anxiety becomes evident Avhen labor be- 
gins. 

As stated before, natural childbirth is pi’imarily based on a physician-patient 
relationship. The doctor, or doctors, attending the patient must believe in the 
reality of natural childbirth and must be sympathetic to its aims. Doubt or 
seeiAticism on the part of. the physician Avill sooner or later communicate itself to 
the patient and interfere Avith a satisfactory result. The keystone of the arch of 
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GOODlUCn AND TUOMS 


Arn. J. &■ Oynrc. 
November, 19t8 


The mullipani who lias luul a relatively lar^^e nunihei' of chihlroii and whose 
intelligence is not. of a very high order is nsnally a ])oo)- candidate. In many 
instances she may have a delivery witlumt undue discomfoil witliout being ex- 
posed to indoctrination.- In any case, she is hard to evaluate. 

Tu the evaluation of any ijinovation it is ahvays useful to consider the ad- 
vantages and disadvantages. Some of the advantages which we have noted arc; 

1. The majoilty of labors ai'c sjmntancous. Authorities are in tniiversal 
agreement that obstetric complications, .such as frank .sci)sis. materiml morbidity, 
heinorrhagc, damage to maternal .soft parts, fetal morbidity or mortality, 
especially fetal cerebral damage, have their lowest incidence in spontaneous 
deliveries and a rising incidence in operative deliverie.s. in direct ])roportion to 
the severity of the o])eration. 

2. The risks attendant on the use of anesthesia arc avoided. There is no 
anesthetic for oh.stetric use which is 100 ])er cent safe for mother and baby and 
which will not have some effect on labor. 

3. Another advantage in natural childbirth which, although it has never re- 
ceived much attention, is very real; namely, the irsychological advantage. No 
one who has seen a natui-al childbirth can doubt that there is cslahli.shcd an im- 
mediate and close bond between the mother and her baby. Thi.s bond, in the 
opinion of those psychiatrists who have observed it, should and does provide for 
a mother-child rclationshi]) which can have a de(‘p and lasting effect, on their 
mutual adjustment in the di.stant, as well as the near, future. I^lany of our 
natural childbirth patients go from the delivery room to the rooming-in unit, 
which is organized to promote and study this relationship. The foundations of 
mental health in the adult arc laid in infancy and childhood, and. since infancy 
begins at birth, we believe that it is reasonable to suppose that, if childbirth is a 
happy and satisfying eximricncc, the mothoi*-child relationship will have a soxuid 
foundation. That it can he a happy and sati.sfying experience is irrefutable 
when the mother’s reaction is observed. I\Iany multiparas have told us that 
natural childbirth was far su])orior to a previous delivery during which they 
were “knocked out” and didn’t know that they had had a baby ixntil the follow- 
ing day. Several have exiiressed their feeling of closeness to a baby Avhich they 
felt they had had themselves in contrast to another which had been delivered 
while they were unconscious. 

For purposes of analysis we interview each mother post partum on her 
reactions to labor. One of the que.stions xve ask is, “l^o you want to have your 
next baby this same way?” We feel that their response is most significant. We 
have 148 answers to this question : 

One hixndred twenty-five patients gave an unqualified — yes. 

Seven patients gave a qualified — ye.s — saying that they would if they felt 
the doctor was sympathetic enough to give them support. 

Nine patients gave an unqualified — no. These were rdl cases who had 
failed. Seven said they didn’t knoAv. Surprisiiigly enough, of the 125 Avho 
ansAvered “yes” to this question, ten had had only fair results, and three had 
failed completely. 

What of the disadvantages ? 

The usual charge IcA'-eled against natural childbirth is that it is unduly time 
consuming, especially for a private pi’actitioner. We believe that if an addi- 
tional five minutes AA'ore added to each prenatal visit for the purpose of instruc- 
tion, it AAmuld be sufficient for indoctrination purposes. When the patient is in 
labor more attention by the physician is necessary than usually may be given, but 
this need riot be excessive or unduly demanding. If nurses AAdio are trained in 
natural childbirth techniques can be xxtilized, the amount of extra time necessary 
Avould be minimal for most eases. This Ave believe to be of great adAmntage; 
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franldy ^vllat is .uoing on, if, in addition, she is attended more or less constaiith' 
by an understanding nnrse Avho helps her adapt, her relaxation exercises to la mi, 
she is usually able to go through Avithout experiencing any more diseomlort tlian 


she is finite Avil ling to bear. . . t , 

If, on admission, the history and physical examination indicate that the 
iiatient is liaAong a sIoav laboi‘, or it appears likely that it A\'ill be unduly 
longed, the administration of a sedative Avill often giAm the patient a period oi 
rest AAdiich Avill be of great adA’antage. In all cases Ave are careful not to institute 
relaxation techniques until the patient needs them. If, in the first stage, AAUien 
tlie cervix is about 4-6 cm. dilated, the patient finds it difficult to relax despite 
adequate instruction, a small dose of analge.sic, such as denierol or a barbituate, 
may' be giA’en, ahvay’S Avith the suggestion that it aaoU aid relaxation. 

It must be emphasized that the end of the first stage is the critical period 
in almost all natural labors. We liaA'e found that it is important at this time to 
tell the mother that after she ]ias.ses this period and proceeds into the second stage 


she Avill feel better. 

As the cerA’ix reaches full dilatation there may be a transient nausea, 
hiccoughs, or merely' a catch in the breath, as the patient inhales slowly'. It is our 
practice at this time to ask the mother to hold the breath after inspii-ation and 
to attempt a slight bearing-doAvn effort. If the cervix is actually’' fully' dilated 
at this time, the mother Avill immediately' remark that this feels better. If, how- 
ever, she complains that this hurls, A'aginal examination, if done, usually' will 
shoAV that the cerAux is not completely' dilated and that thei’e is still a cervical 
lip prcsenl, AA'hich could not be pal])a'ted per rectum. If the patient is a primi- 
gravida, Ave do not encourage maximum effort at this time, rather Ave try to have 
the patient conserve her strength for the latter ])art of Ihe second stage. 

In “Childbirth AVithout Fear,’’ Dr. Read emphasizes that Ave can expect a 
completely natural childbirth only in a normal labor, and he includes in his 
criteria for normal labor the proviso that the baby .shall be in a vertex presenta- 
tion, and in an occipitoanterior position. He further slates that in oeeipito- 
posterior positions the patients Avill have a sevei'e backache Avhich Avill cause them 
to need or Avant ane.sthe.sia. This latter avc haA'e observed to be true. 

In our 156 patients, avo have delwered thirteen in ])o.sterior position and 
foAir in breech presentation. Five of the posterior positions had excellent results, 
seven good, and tAvo AA'ere complete failures. Of the ))reee]i deliA'eries, tAVO had 
an excellent re.sult, one good, and one failed coinpletely'. 

Tavo of oi^r posteriors Avere jjei'sistent, and because of this Ave Avere forced 
to intervene. In neither of these cases did the mother ask for relief. Opei'atiA'C 
delivery- Avas elected Avhen progress ceased. In the feAv cases in AA'hich avc haA'c 
lound it necessary' to .interA'cne, aa'c haA'c n.sed pudenal block, or saddle block 
ano.sthcsia, helicA'ing that these mothers Aiish to be conscious at the time of de- 
liA'cry, particularly if they liaA'e been entbnsiaslic about natural cliildbirtli. 

failures avc Iuia'C uncOA'ered som’e interesting findings. In 
* , 1 -^1 cla.ssificd as poor, tlierc AA-as more than one factor present by' 

Avincli the iailurc could ho explained. The predominant factor has irsually' been 
aeep-5;ccilcd anxiety*, noted after the labor staifed. In scA'cral the anxiety* had 
been manitest in the past, and some of these patients had been treated or seen 

.second factor is often lack of proper indoctrination: the 
patient Jia.s not attended the cla.sse.s. or has failed to comprehend the teaching, or 
lias not practiced the recommended exercises. 

T lom this AA*e may conclude that a patient A\*ith an undue amount of anxiety* 
nf?<^ept indoctrination is a poor candidate for natural child- 
inrtn .t he intelligent Avoman, howeA'cr, cA'en thoucih anxietv is present, Avill be 
'rreallv aided. ' ’ 



STUDY OF THE THYMUS IN 7,400 CONSECUTIVE NEWBORN INFANTS- 

Eugrnk a. Cokti, B.S., F.A.C.S., axd (ikokgk D. Patton, B.S., iU.D., M.S., 

PlTTSHUKGM, Pa, 

(Ffoni the Ohutetric, Pediatric, and liadiohutic Dcparlmt nis of I’illsbiiriih Jlo.spilul) 


T he tliynnis problem presents today as it lias for many decades, a challenge 
to the pliysician. Many thoughtful investigators believe that definition and 
clarification of the physiology of this gland must precede any stable and scien- 
tifically sound solution. Controversy has been the keynote of thymus discussion 
since 1889. 

At ]n-esent there .seem to be a few ])oinls upon which there is agreement. 

1. A competent radiologist ex])orieneed in thymus inler]>retation will usually 
be able to determine whether the gland is enlarged.’'-’ 

2. Many obstetricians and pediatricians believe that re.s]>iratory symptoms 
in the presence of thymus enlargement .iustify thcrai)eutic radiation.-- ”• 

3. In the majority of cases where no other pathology is demonstrable the 
respiratory symptoms will improve with the rapid thymus ati’ophy which follows 
roentgen therapy.^'® 

4. There has been no positive proof adduced that sudden death in infants 
can be clue to tracheal compression or bilateral recurrent laryngeal nerve paraly- 
sis from enlarged thymus. However, many reliable authorities attest to tbi.? 
possibility and submit autopsy proof of cases which showed no postmortem find- 
ings except the presence of an enlargecl thymus gland.-' 

_5. The general public is thymus conscious and has what is jjossibly un- 
justified confidence in the efficacy of roentgen diagnosis and treatment. 

The obstetrician has a joint intei-est with the pediatrician in a solution of 
this problem because in the early postnatal life of their children parents expect 
the obstetrician to take whatever measures may be available to forestall future 
catastrophe. Many obstetricians have delivered babies who were discharged 
from the hospital in apparent good health and at a later date suddenly died 
from what was diagnosed as thymus compression. After several such experi- 
ences in April, 1938, we began a routine roentgen examination of each newborn 
infant in an endeavor to prevent such episodes. Over the intervening years we 
have attempted, in the light of further experience, to modify our technique as 
seemed conducive toward better results. The material which follows is a jn-esen- 
tation of our results from Jan. 1, 1937, to IMay 1, 1946, eompri.Sing a total of 
7,391 surviving full-term infants which were delivered at our hospital. 

The data were obtained from two sources: first, from the individual infant’s 
chart; second, from a questionnaire addressed to the parents of each child. More 
detailed information was obtained by telephone contact with all parents Avho 
reported th^unus enlargement in their children. 

♦Presented at a joint ineetins: of tlie Obstetrical, G.vnecoloeric.-il and Pediatric Societies of 
Pittsburgh, Feb. 3, 3047. 


884 



Volume 56 
Number 5 


CLINICAL STUDY OF NATURAL CHILDBIRTH 


883 


especially in hospital pi’actice it may be the beginning of a new and greatly im- 
portant development in delivery room nursing service. 

Summary 

In considering onr experience Ave believe that Ave are iustified in saying 
that our limited series has shoAvn that natural childbirth is a definite entity 
Avhich can be taught successfully in a teaching Avard obstetric service. AVe 
belicAm that natural childbirth techniques offer decided advantages to mother 
and child, and are psychologically desirable for most Avomen. 



OONTI AND PA'P'l’ON 


Am. J. Ob^i. & Gyncc. 
November, 1948 
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o£ any other apparent cause .For these syin])toms, except in Case 3 wliere they 
might be attril)ntcd to cretinism. All cases showed improvement or recovery 
after roentgen t]iera])y. 


Table II. Axalysis of Tiiuee Gases AVitji Symptoms and Enlabgemf.xt of Thymus 

Fiiom Gkoup a 


AGE AT 
ONSET 

SYMPTOMS 

DIAGNOSES 

THERAPY' 

RESULTS 

1. 3 months 

Mild (lyspneu 

Enlarged roentgen 
shadow 

Roentgen 

Recover}' 

2. 7 months 

“Fiis of strangu- 
lation” 

Enlarged roentgen 
shadow 

Roentgen 

Recovery 

3. G weeks 

D 3 ’spnea, cough 

Enlarged roentgen 
shadow, cretinism 

Roentgen 

Improvement 


Table II A. Analysis of I’iuief, Cases With Symptoms and No Exlauoement of 

Thymus Euom Gkoup A 


SYMPTOMS 

1 

diagnosis 

THERAPY 

RESULT 

1. Dyspnea 

Enlarged adenoids 

Adcnoidectomv 

Improvement 

2. Dysphagia 

Bronchitis - 

Bronchoscopy 

T & A 

Death 

3. Dyspnea, 
grunting 

Enlarged tonsils 

Recovery 


_ The above table contrasts cases with similar symptoms satisfactorily ex- 
plained by other causes. Corrective measures were directed to the cause. AVe 
were unable to define exactly tiie condition in Case 2, but conversation vdth the 
parents seemed to establish it as some acute infectious bronchial condition. 


Table III. Group B. Roentgen Film Made of Thymus of Each Newborn Infant. 
Roentgen Therapy of 450 Roentgen Units Given Over Enlarged Thymuses in Three 

Treatments. April, 1038, to June, 1943 





ROENTGEN 




SY'MPTOMS OF 

THERAPY' TO 



replies FROM 

TllY'MUS 

TllY'MUS at 

DEATHS DUE 

TOTAL INFANTS 

QUESTIONNAIRE 

ENLARGEMENT 

BIRTH 

TO THY'MUS 


4,128 1,5GG 9 (0.577o) 132 2 

With enlarged tlijonus at birth bv roentgen examination 

172 (4.1%) 132 * 0 132 0 

With no enlarged thymus at birth 

3,95G 1,434 9 (O.C3%) 0 2 / 

Found dead in 
bed. No 

autopsy 


This group represents our initial effort to prevent future thymus difficulty. 
There are tivo figaires worthy of note. The incidence of later thymus enlargement 
in this group is 0.63 per cent compared with 1.61 per cent m the control group, or. 
about one to two anci one-half. Of one hundred thirty-two infants ivliich showed 
thymus hj^iertrophy and received roentgen therapy, none showed sjunptoms 
later. In the two cases of sudden death, both babies were found dead in bed 
with no history of preceding illness. We do not include them in our thymus 
cases, although they may have been classified as such in the death certificates. 
No autopsies were held, so the cause of death remains obscure. These eases both 
occurred in infants who had shown no thymus enlargement and did not receive 

therapy. 



Volume 56 
Number 5 


STUDY OF THYMUS 

Questionnaire 


885 


Dear Friend: ^ 

The efficiency of routine x-ray examination of the tlijunus gland in newborn infantd 

is being checked by conducting a survey of results. Its success depends entirely on your 

cooperation. . ^ ^ 

Will you kindly answer the following questions, place this letter in the enc osed 

envelope, and mail at your earliest convenience. 

1. Is your child which ivas born - 

(date) 

2. Did the child ever have crowing cry, difficulty in breathing or swallowing? 

3. Did the doctor ever say tl.e child had trouble with the thymus gland? 

If the answer to Question 2 or 3 is ^'j'es," please explain. 

eroap A comprises 72S surviviag full-term babies discharged from the hos- 
pital betaeir January, 1937, and Aptil, 1938. We have designated tins a control 
series. No roentgenograms were made from these children. The results arc 
illustrated in Table I. 



G/fOUf 

D 


0.57f 


A 


r.oy 

Keprosento cases 
^ viltliout tllacnostic 
/.-ray ' 



B .Represents cases 

_v.-ith dJacnostlc /-rny 
and treattr.ent of all 
enlarged thyr.m.se.s 


Aepresenta cases 
j with fluoroscopic 
-e/oninatlon only 
and treatment of all 
enlarged thynuses 


D 


hei)rcKents case^i 
'With fluoroscopic 
eznnlnatlon - P.cutine 
prophvlactlc trt^ctment 
u nd troalr.ent of 
thyrnisos 


nepresents lotol 
nunbex* letters sent 


Heiiresents lotol 
riUrr.hHX* replies 
received 


Fig. 1. — Survey, thymus gland, 1937 to 1946. 


Tablk I. Group A. Coxtrou Series. No Eoentgek Exaiiixatiok of TiiYitus Gmixn 



1 

REPRIES FROM ! 

SYMPTOMS WITH 
THYMUS EXLAKGE- 

ROEXTOEX THERAPY 
TO THY'MUS AT 

DEATHS DUE 

TOT.U. rXFAXTS 

QUESTIOXXAIRE 

MEXT 

BIRTH 

TO thymus 

72S 

ISO- 

3 a. 61%) 

0 

0 


We have designated the cases in Table II as tlnnnns cases because they jn-e- 
sented symptoms which suggested respiratoiw ohstnietion in the presence of 
thjTnns enlargement demonstrable by roentgen examination and in the ab.senee 









888 


CON'Pr AND PATTON 


Am. J. k Gyiicr. 
November, 1948 


Table TV ])resenls an analysis of nine eases whieli we have de.si^nated as 
Ibymns cases by the same erileria ])reviou.sly menlionecl. Note Ibai in Case 1 
the patient requieecl a Ivaebcotomy at Cbilclren’s ITospital. All of the patients 
recovered with roentfien tberaiiy. 

Table IV A presents twenty-six ca.ses in wliieli causes other than thymus 
enlargement were demonstrated. In some of these, roentgenograms showed no 
enlargement. In Case 5 was another nnex]>lained death which we could not 
classify because of insufficient data. The patient in Case 15 recovered without 
treatment, and others recovered after sjiccific ti'eatment. This presents a point 
stressed by those who maintain that respiratory .symptoms even with thymus 
enlargement are not due to the thymus. 

.In dune, 1943, at the suggc.stion of Dr. John jMcCullough, wlio has done 
nearly all the radiologic work in this .series, we decided to substitute fIuoroseo])y 
for diagnostic films. This change was made foi' several reasons ; 

1. To make films recpiircs additional expert hel)-) to maintain the baby in 
proper position. 

2. Film processing is moi-e time consuming. 

3. Fluoroscopy enables the examiner to discount the effect of respiration 
on the thATUus shadow. 

4. Differentiation of the thymus from the cardiac and great vessel shadow 
is easier when using the fluoroscope. 

5. Changing the baby’s position .facilitates e.stimation of thymus depth in 
the lateral position. 


Table V. Group C. Pluouoscopic E.xamixatiox ;^^A^E or 'J’uymu.s of Each Newbokx 
Infant. Eoentoen Theuapy of 4o0 Eoentgen Units Given Over Enlarget) Tiiyjiuses ix 

Three Treatments 




i 

ROENTGEN 

1 



SYMPTOMS OP 

THERAPY TO 


TOTAL 

REPLIES FROM 

THYMUS 

THYMUS AT 

' KEATHS RUE TO 

INFANTS 

QUESTIONNAIRE 

ENLARGEMENT 

BIRTH 

THYMUS 


1,058 G02 6 (1.00%) 12 1 

With enlarged thymus at birth by roentgen examination 

32 (3.02%) 12 0 12 0 

With no enlarged thymus at birth 

1,026 590 6 (1.02%) 0 1 

(Status thymico 
lymphaticus and 
adrenal hemor- 

rlmge) _____ 


Table V presents the results in this group. The incidence of thymus en- 
largement was somewhat smaller than where a film was taken (3.02 per cent to 
4.1 per cent). However, more babies presented .symptoms with tlnmus enlarge- 
ment at a later date (1.00 per cent to 0.57 per cent). It is again notable that 
twelve cases which received therapeutic x-ray for enlargement had revealed no 
.symptoms when the questionnaire was returned. One baby which was negative 
upon discharge from the ho.spital died at six weeks after an illness of several 
hours. The pediatrician in attendance stated that the baby had none of the 
.SAmiptoms which are suggestive of thymus enlargement, but did have peteehiac 
' and purpuric areas which suggested meningitis. Autopsy showed thymus en- 
lar"ement, general lymphoid hyperplasia, and adrenal hemoi-rhage. The latter 
factor precluded its classification as a thymus death. 
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Table IY. Analysis oe Nine Gases With Symi-tojis and Enlabcjement of Thymus 

Fkom Groiif B 



AfiE AT 
ONSET 

SYMPTOMS 

MAONOSIS 

1 therapy 

RESULT 

1. 

4 

months 

Acute (lyspnen 

Enlarged roentgen 
shadow 

Roentgen and 
t rachcotomv 

Recovery 


G 

weeks 

Crowinp: cry 

Enlarged roentgen 
shadow 

Roentgen 

Reeovei-j- 

3. 

G 

months 

Dyspnea, noisy 
respiration 

Enlarged roentgen 
shadow 

Roentgen 

Recover}’ 

4. 

2 

months 

Dyspnea, noisy 
respiration 

Enlarged roentgen 
shadow 

Roentgen 

Recovery 

0. 

10 niontiis 

Dyspnea, 

wlieeziiiff 

Enlarged roentgen 
shadow 

Jtoenlgon 

Recover}’ 

6. 

3 

weeks 

Dyspnea, crow* 
ill" erv 

Enlarged roentgen 
shadow 

Roentgen 

Recovery 

7. 

10 

months 

D\'splui"i:i, crow- 
ing cry 

Enlarged roentgen 
shadow 

Roentgen 

Recovery 

s. 

9 

M-eeks 

DyBpli:ip;ia, erow- 
inp: cry 

Enlarged roentgen 
shadow. 

Enlarged tonsils 

Roentgen 

tonsillectomy 

Recovery 

y. 

2 

weeks 

Oliokiii^ 

Enlarged roentgen 
.shadow'. 

Congenital heart 

Roentgen 

Unrelieved 


Table IV A. Analysis of Twenty-Six Cases With Symptoms and No E.vlaroement of 

Thymus From Group B 



AGE AT 
ON.SET 

SY.MPTOMS 

niAGNO.SIS 

THERAPY 

RESrLT.E 

1 . 


Crowing cry, dysfuiea 

Asthma 

T & A 

Improve- 

ment 

O 


Wlicezing 

None 

Roentgen 

I’ S: A 

Recovery 

3. 


Dysphagia 

Enlarged tonsils 

Recovery 

4. 


Dyspnea 

Enlarged tonsils 

T A 

Recovery 

5 - 


Crowing cry, dyspnea 

None 

None 

Death 

6 . 


Crowing cry, dyspnea 

Enlarged tonsils and 
adenoids, asthma 

T & A 

Improve- 

ment 

7 . 


Crowing cry, vomiting 

None 

None 

None 

8. 


Dyspnea, dysphagia 

Sore throat, cervical 
adenit is 

Symptomatic 

Recovery 

9. 

3 weeks 

Crowing cry, dyspnea, 
dyspliagia 

None 

None 

Recovery 

10 . 

Dy.spliagia, choking 

None 

None 

Recovery 

11. 


Noisy breathing 

Enlarged tonsils. 
Negative thymus ray 

T & A 

Recovery 

12. 


Crowing cry 

None 

Symptomatic 

Recovery 

13. 


Dysphagia 

None 

None 

Recovery 

14. 


Dyspnea 

None 

A^one 

Unrelieved 

15. 

13 months 

Dyspliagia, dyspnea, 
crowing cry 

Tracheal obstruction 

Tracheotomy 

Recovery 

16. 


Dy.spnea, dysphagia 

Enlarged tonsils, 
adenoids. Negative 
thymus ray 

T & A 

Recovery 

17. 


Dyspnea 

Enlarged tonsils, 
adenoids 

T & A 

Recovery 

18. 

2 weeks 

Dyspnea, cyanosis 

Negative thymus ray 

None 

Recovery 

19. 


■ Growing cry, cough 

Negative thymus ray 

None 

Recovery 

20. 

1 year 

Dyspnea, dysphagia 

Enlarged adenoids 

Adenoidectomy 

Recovery 

21. 


Dyspnea 

None 

None 

Recovery 

22. 


Crowing cry', dyspnea, 
dysphagia 

Enlarged tonsils, 
adenoids 

T Sc A 

Recovery 

23. 

G months 

Wheezing 

Asthma 

Symiptomatic 

Unrelieved 

24. 

4 months 

Dyspnea 

Negative thymus ray 

Roentgen Recovery 

25. 

2 months 

Crowing cry 

None 

None Recovery 

26. 


Wheezing 

Negative thymus ray 

Roentgen Recovery 













85)0 


CON'PI AND PA'n'ON 


Am. J. Obst. k Gyncc. 
November, 194H 


oi: diagnostic tlnoroscopy with tlicrapeutic radiation to enlarged thymuses only, 
beginning June 1, 15)4G. In addition, a' film was taken of the h.ypertrophied 
thymuses for comparison, should later examination be necessary, and also for 
medicolegal purposes. 


Tai5lk VII. Gnour D. Fluoroscopic Examination' Madk op Tiiy-mus op Each Newborn 
Infant. Eoentoen Tiierapv op 4.50 Eoentgen Unit.s (Jive.n Over Enlarged Thymus in 
Three Treatments. Prophylactic Therapy op 7;5 to 150 ItoENTOEN Units Given Over 

All Othepv Thy.\iu.ses 




! SY.MPTOMS OP 

roentgen 1 





THER.^PY TO j 


total 

REPLIES FROM 

1 THYMUS 

THY.MUS AT 

DEATHS DUE TO 

INFANTS 

QUESTIONNAIRE 

ENLARGEMENT 

BIRTH 1 

THYMUS 


1,477 GoO 0 (1.3S%) Gu.'l 2 

With enlarged thymus at birth by roentgen exnniinntion 

33 “ 11 “ ‘ 0 H 1 

Dyspnea 2 hours. 
Death. No 
autopsy 

With no enlarged thymus at birth 

1,444 ‘ C42 9 (1.40%) G42 1 

Sudden death — 

.5 weehs. Diag- 
nosed thymus. 

No autopsy 


Table VII reveals a shai'p increase in incidence of symptoms with thymus 
enlargement over that found where enlarged thymuses received a therapeutic 
radiation and the normal ones tvere untreated (1.40 per cent to 1.02 per cent 
or 0.63 per cent). The incidence approached that where no diagnostic or 
therapeutic efforts were made (1.61 per cent). This procedure would more 
accurately be called provocative. The dosage was reduced from 150 to 75 roent- 
gen units when a few infants showed bronzing of the skin of the exposed area. 


Table VIII 



AGE AT 
ONSET 

SYMPTOMS 

DIAGNOSIS 

THERAPY 

1 result 

1. 

3 iveeks 

Dyspnea, dysphagia, 
harsh cough, 
wheezing 

Enlarged roentgen 
shadow 

Roentgen 

Recovery 

2. 

4 weeks 

Cough, noisy 
breathing 

Enlarged roentgen 
shadow (9 months) 

Roentgen 

Recovery 

3. 

3 weeks 

Dj'spnea 

Enlarged roentgen 
shadow 

Roentgen 

Recover}' 

4. 

3 weeks 

Noisy breathing 

Enlarged roentgen 
shadow 
(2% months) 

Roentgen 

Recovery 

5. 

1 mouth 

Dyspnea (required 
oxygen) 

Enlarged roentgen 
shadow 

Roentgen 

Recovery 

6 . 

3 M'eeks 

Crowing cry, d 3 'spnea 

6 months 

Enlarged roentgen 
shadow 

Radium 

Recovery 

7. 

7 months 

Clioking spells 

Not confirmed 

None 

Relieved 

8. 

2 months 

Dyspnea, crowing cry 

Enlarged roentgen 
shadow 

Roentgen 

.Symptoms 
relieved but 
recurred at 

8 months 

9. 

2 months 

Noisy breathing 

Enlarged roentgen 
shadow 

Roentgen Recover}' 

and 
radium 
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Tabi.i; YI. Anaia'Sis of Six Cases With Symptoms of Exeakgejiext of Thymfs 

FiioM Group C 


age at i 

ONSET 

I SYMPTOMS 

I DIAGNOSIS j 

THERAPY 

RESULTS 

1. 3 montlis 

Crowing cry 

Enlarged roentgen 
shadow 

Roentgen 

Recovery 

2. 4 weeks 

Dysplmgin, crowing 
erv 

Enlarged roentgen 
.shadow 

Roentgen 

Recovery 

3. 2 weeks 

Dysphagia 

33nlarged roentgen 
shadow (3 months) 

lioentgen 

Recoveiy 

4. G weeks 

Dyspnea, crowing 
‘cry 

Enlarged roentgen 
shadow 

Roentgen at 

7 weeks 

Recovery 

5. C wcek.s 

Dyspnea, cyanosis 

Autops.v status thyinico 
hnnphaticus and ad- 
renal hemorrhage 


Hiulden death 

6. 2 j'ears 

Dyspnea 

Enlarged roentgen 
shadow, congenital 
heart 

Roentgen 

Improvement 


Table VI is an analysis of six cases from Group C M'liicli showed later 
tliymus enlargement witli sAmi])toms after a negative roentgenogram in the im- 
mediate postnatal period. Case 6 showed a coincidental congenital heart. How- 
ever, the respiratory symptoms improved after radiation. 


Tabi.e VI A. Analysis of Ten Cases With Symptoms and No Enlargement of Thysius 

Prom Group C 


SYMPTOMS i 

DIAGNOSIS 1 

THERAPY 

i RESULT 

1. Crowing cry, 

Croup 

S 3 ’mptoniatic 

Recovery 

2. Dyspnea 

Adenoids 

Not stated 

Recover 3 ’’ 

3. Dyspnea 

Allergic asthma 

Not stated 

Improvement 

4. Dyspnea 

Enlarged tonsils 

T & A 

Recover 3 ' 

5. Dysphagia 

and adenoids 



6. Dyspnea, 

Enlarged tonsils and 

None 

Unrelieved 

dysphagia 

cervical glands 



7. Dyspnea 

Enlarged tonsils 

None 

Unrelieved 

S. Crowing erv. 

Asthma 

None 

Recovery 

dj'spnea 

Atelectasis 

None 

Recover3' 

9. Dy.spnea 

Tonsillitis 

S 3 miptomatic 

Improvement 

10. Dyspnea, 
dj'spliagia 

None 

None 

Unrelieved 


Table VI A presents ten cases from Group C witli symptoms apparently due 
to other causes than tliymus hypertrophy. Case 10 was placed in this group 
despite the absence of a diagnosis, since we were unable to contact the people 
for more specific information. 

In September, 1944, we noted that thymus enlargement with symptoms oc- 
curred in babies whose roentgenograms at birth wei’e negative and never in 
infants whose positive roentgenograms were succeeded by ti’eatment. We de- 
cided that our results might be improved by continuing to give a therapeutic 
dose (450 roentgen units) to thymuses which ivere enlarged, and by administer- 
ing a smaller dose (75 to 150 roentgen units) prophylaetically to the th.nnuses 
that were eon.sidered normal. 

Table VII presents our results in this Group D. 

We loiew even before this survey was made that ive ivere hearing of more 
infants with obstructive respiratory sjnnptoms than had previously been the 
case. We were so convinced of this that %ve reverted to our former procedure 
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3. Groups and C in wliich tlie infants ^viih enlarged tliyinns shadows i-e- 
ceh'cd roentgen therapy showed a lower incidenee of respiratoiy symptoms 
associated with enlarged thymns later. Although the percentage incidence is 
impressive, a change of only one case in these small gi'oups of nine and six 
cases would change the ])ict.ure completely. 

4. In group D the incidenee of later thymus enlargement with .symptoms 
Avas higher than in groups B and C. This may indicate that minimal doses of 
roentgen rays to normal thymuses in the neonatal period arc provocative and 
their use is Tinwise. 

5. jMany infants with rcs])iratory .synpitoms had roentgenograms made of 
the thymus. Irradiatio)) therai)y Avas given to those in Avhom an enlarged thy- 
mus shadoAV Avas seen. j\rost of these improved. Some infants Avith the same 
symptoms and negative roentgenogi-ams imyn-oved Avithout therapy; others 
retain their symptoms. 

6. Diagnostic roentgenograms offer some reassurance to parents Avho are 
thymus conscious. This is not an undesirable efivet. The alleviation of 
anxiety is a commendable medical aehicA'ement. 

Conclusions 

1. Negative diagnostic thymus roentgenograms in the neonatal period do 
not preclude the possibility of enlargement Avith sAunptoins at a later date. 

2. Infants exhibiting sAonptoms commonly attributed to thymus enlarge- 
ment should have roentgenograms. If the thymus shadoAv is euhu'gcd, roentgen 
therapj’- is indicated. 

3. In many eases respiratory .symptoms occur in the absence of an enlarged 
tliAunAAs shadoAv. If a specific etiological factor is found and treated the results 
are generally good. If no cause is found and no treatment giA'cn, the results 
are also generally. good. 

4. The obstetrician or y)ediatrician should accede to the AAushes of parents 
AA’ho Avant neonatal roentgenograms of their children. It might cA'cn be Avise to 
administer therapeutic dosage over the tlijunus. Whatever assurance is gained 
by this apparently harmless and perhaps beneficial procedure AA-ill aid in alleviat- 
ing an anxiety Avhich occasionally becomes a tbymus i>hobia. 

5. Neonatal roentgenograms liaA-e not aided us in forestalling sudden death 
in young infants. The benefits to be gained by prcA’onting later enlargement 
AAuth respiratory sAouptoms in the 5 per cent Avho shoAv neonatal thymus enlarge- 
ment does not justify their use as a routhie ]irocedure. Patients in these eases 
can apparently be adequately and safely treated after the onset of their .symptoms. 
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Table VIII is ouv analysis of eases showing later synipfonis. It is interesting 
to note that in Case 2 the patient had symptoms from the fourth week, showed 
mdavgement. by roentgenogram at nine months, and recovered after treatment. 
Case 7 was not confirmed by roentgen examination and we were nnable to inter- 
view the jieople. In Case 8 the jiaticnt had a recni'rencc of .symiitoms eight 
months after treatment. In one. Case (5, the ])atient was treated by radium, and 
in another. Ca.se 0, by x-ray-rad inm combination. 


T.\i!m: vm A. An.m.ysis or Nint.tixn (.',\si;s With Symctoms ant> Xo Exi.Aiaa'.MK.VT or 

TnvMis Kuo.m Grorr 1) 



A<a', AT 
o.vsr.T 

! .SYMCTOMS 

)iIAfiX(»SIS 

i Tlir.lt.M’Y 

ursri.T 

1. 


Dy.-jphiifiiii 

Knlarged ihyinns 

None 

Keeovery 



T>vsinu'n. crowiiitT t-rv 

Negative llivimis ray 

None 

Heeovorv 

.a. 



None 

None 

Unrelieved 

■1. 


HviJuIv.igiu 

None 

None 

Unrcli-'veil 

5. 


Noisy iiiglit lirciitliintr 

None 

None 

t'nrelieved 

r». 


Oi'ciisiounl evanosis 

None 

None 

Ueeoverv 

/ * 


Py.spno.'i 

.\eiile bro.’ieti'lis 

.Sym})toniatie 

Heeowry 

s. 


Hvsitm'si 

.-\<‘Ute tirondulis 

Svinptoinatie 

li’eeoverv 

a. 


Crnwina crv. »ly.<pnc:i 

None 

None 

Unrelieved 

10. 


Noisy ttrt'alirmg 

None 

None 

Heeovorv 

11. 

2 inontlis 

Dyspnea 

None 

None 

Ueeoverv 

1". 

7 nioiitlif: 

Dy.spnca 

Perln.ssis; negative 
tiivinns rav 

8yin]>tonintie 

Ueeoverv 

i:i. 


Dy.spnea. dy.spliagia 

Droindiitis 

Svini>tonintic 

Ueeovery 



Clioloiig 

None 

None 

Ueeoverv 

ir>. 


Crowing rrv 

Negative' tliynm.e ray 

None 

Ueeoverv 

10. 

G inontlis 

Dy.siinoa 

Negative thyimis niy 

None 

Ueeoverv 

17. 


Dy.spnea 

.Vsljiniaf ie liroindiitis 

Svinptomatie 

Ueeoverv 

18. 


Dyspnea, erowing erv 

None 

None 

Ueeoverv 

m. 


Noisy lireatliing 

None 

None 

Ueeovery 


Talile VlIT A analyzes nineteen ea.ses with symi>toms and no thymus en- 
largement from Crou]) 1). In Ca.se 1 the jiatient was stated to have enlargement 
by a notoriously unreliable individual, with a portable x-ray machine, who did 
not advise treatment, and the baby recovered uneventfully. Several others had 
negative roentgenograms. Some had definite other causes for their respiratory 
embarras-sment, and the remainder were undiagnosed, untreated, and are no 
wor.se or arc recoveripg (Fig. 1 ). 

Fig. 1 is a summary of the results of our .survey to date. 

Discussion 

1. We are unable to shed any light on the. ))ediatricians' problem in ap- 
praising the part that the tliymus plays in sudden death in infants. The iuei- 
dence of tliis catastrophe in newborns was not I'educed by our efforts to fore- 
stall it by routine neonatal roentgenograms. Our analyses of tlie five sudden 
deaths failed to elicit any ])roof that they were due to thymus compression. Onl.y 
one occuri'cd in our hospital, and the autops.v sliowcd purpuric spots and ad- 
renal hemorrhage in addition to thymus enlargement. The pediatrician did not 
believe the symptoms could be ascribed to the latter condition. The other four 
cases were glibly diagnosed as thymus deaths by a physician or coroner withoirt 
autopsy. 

2. All of the res])i 3 ‘alory s.vmptoms with thymus enlargement reported in 
the que.stionnaire groups B, C, and D were from children who had noianal 
thymus roentgenograms in the neonatal period. 
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under the age of 17 or pasi, tlie age of 39 years and 1hese u'oro eliminated from 
this study foi- obvious reasons. Tliis left, 2,833 records on patients from 17 
through 39 years Avho are knoAvn to have been nongravid and who consulted the 
office for various gynecic complaints. In this giwip. there were 1,291 jiatients 
who gave as their chief complaint .some disturbance in amount, duration, or 
periodicity of the menses. In this group, 416 patients conpdained of amenorrhea 
or oligomenorrhea. Of this selected grouj), 78 Avere shown at the initial visit or 
subsequently proved to have some demonstrable organic lesion to explain the 
absence, delay, or cessation of their menstruation. This left a group of 338 
patients AAdio could be classified as functional amenorrhea oi- functional oligo- 
menorrhea. It is presumed that some of these ])atients had oi'ganic disease AA'hich 
Avas neither diaanosed at, the initial A-isit nor diagnosed subsequently. 3’herc Avere 
296 patients Avith amenorrhea or oligomenorrhea on Avhom the records are com- 
plete and the results reported here are based on a study of this grou]i. Others 
could not be folIoAved or refused treatment. 

On the basis of the aboA'e statistic.s, it can be said ap]n'oximatcly 45 per 
cent of the patients from 17 to 40 years of age coiisnlting a gynecologist in 
private practice have as their chief conpdaint some disturbance in menstruation. 
In about 12 per cent, the chief complaint is amenorrhea or oligomenorrhea of 
a functional nature, using the ci'iteria for diagnosis which this obserA’cr deems 
adequate. 

Primary Amenorrhea 

Forty-seven patients. Avith primary amenonhea varied in age f)’om 17 to 34 
years., "When the menses failed to ap])ear by the sc\',cnteenih birthday, the 
patient AA’as classified as having primary amenoi-rhea. Endometilal biop.sies 
AA'ere obtained cn 18 of these patients and a proliferative phase endometrium 
AAms found in all. The tissue A'aried from the very thin atro])hic typo, found in 
three patients, to a marked cystic hypeiqfiasia Avhich aaos demonstrated in Iavo 
patients. One of the latter group Avas the oldest patient in the series, namel.v. 
34 years of age. All other biopsies shoAA'ed the usual persistent proliferative 
phase AAuth straight tubular glands, compact stroma, and a minimal degree of 
Araseularization. 

The secondary sex characteristics AA-ere poorl.v developed in four patients. 
One of these shoAved practically no mammary dcvelo]mient, a minimal amount 
of hirsutism and complete absence of the usual female fat distribution. The 
majority of these patients, hoAvever, shoAA'cd relatively normal development of 
the secondary sex characteristics and on gross examination could not have been 
differentiated from normally menstruating AA'omen. 

Results of Treatment 

(a) Stilhestrol-Progcsterone Therajyy,. — There Avere 17 patients in this group 
seen from Jan. 1, 1940, through Dec. 31, 1944, aaOio AAmre treated A\’ith cyclic stil- 
bestrol-progesterone therapy. The earlier eases received 5 mg. stilbestrol daily 
for tAventy days and 5 mg. progesterone daily for the last five days of stilbestrol 
therapy. Treatment Avas then discontinued until the onset of the first induced 
bleeding episode. The tAventy-day treatment A\dth stilbestrol-progesterone Avas 
then resumed according to the same schedule, the treatment being stai’ted on the 
fifth day of the induced cycle. Stilbe.strol Avas administered in a 5-mg. dose 
daily from the fifth through the tAventy-fifth day of the cycle; progestei’one in 
5-mg. dose Avas given from the tAventieth through the tAventy-fifth day of the 
cycle. Uterine bleeding occurred in eight patients Avithin six clays after com- 
pleting the first twenty-day treatment course. In all patients Avho menstruated 
after the first cycle of treatment, the bleeding recurred during the three con- 
secutive cycles of treatment. Cyclic menstruation continued in only 5 patients 



AMENORRHEA AND OLIGOMENORRHEA, ETIOLOGY 
AND TREATMENT 

WiiiLrA:\[ Bickkks, Rtchmoku, Va. 

W HEN inejist.i’ualion fails to occuv by the seveiifeontli year of life the con- 
dition may be defined as i)rinuny aiiieDorrhea. ]\Iensti'nation having once 
occurred, followed Ijy cessation for a ])eriod of three months, may be defined as 
secondary amenorrhea. Oligomenorrhea is a convenient term for designating 
the long-interval tyjm of menstrual cycle, in which the cycle is ]?rolonged from 
forty days to three months. j\ lenses occurring in a cycle of 24 to 39 days may 
be considered within the physiologic, range. Functional alterations only are 
under consideration here and ce.ssatioji or absence of menses due to the meno- 
pause, anatomic defects, ijregnaucy, cast.ration, hysterectomy or masculinizing 
tumor arc not considered. Occurrence of regular cyclic menstruation between 
the ages of 14 and 40 usually implies a normal pituitaiy-ovarian-endometrial 
physiology and deviation, from it. suggests, but does not, necessarily imply, some 
defect in endocrine ])hysiology. 

Sex pliysiology has for its ultimate ])urpose the procreation of the sijecies. 
The complex pituitary-ovarian-endometrial system with the many tangential 
influences, intrinsic and extrinsic, acting upon it, is designed for the purpose 
of cyclically maturing a potentially fertile ovum and the pre])ai‘ation of the 
endometrium for its nidation. Until rccenl.l.ywe have taught that menstruation 
in itself served no useful function. Some doubt is cast upon this concept, how- 
ever, by recently published Avork which has demonstrated the presence of -a 
highly toxic euglobulin fraction in the menstrual di.scliarge. Clinically, it is 
well knovni that delayed menstruation is associated with nervousness, irritability, 
breast fullness, lower abdominal ]iain, a syndrome to which has been given the 
teim “menstrual molimina.” It is shoAvn in tliis study that amenorrhea and 
oligomenori’hea arc associated Avitli OA'ulation failure in a relatively liigh per- 
centage of patients and endometrial defects otliei' tlian those associated with 
OAulation failure are occasionally encountered. Fertility of these iiatients is 
impaired and the incidence of spontaneous abortion is ap]^roximately three times 
that observed in cyclically menstruating Avomen. The data to support these 
statements AA’ill be presented in a subsequent report. From this brief resume, 
hoAvever, it may be assumed that the induction of cyclic menstruation is desirable 
from a psychological standpoint, necessary for the patient’s AA^ell -being, and an' 
important adjunct to the treatment of sterility in the female. 

Material 

Records from Jan., 1, 1940, through Aug. 31, 1947. liaAm been revieAved. 
There Averc 4,251 patients Avho consulted or Avere referred to an office in AAdiich 
the practice is limited to gynecology and obstetrics. Of this group, 1,001 were 
knoAvn or subsequently proA^ed to be pi*egnant. There Avere 417 patients either 
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inoiitb.s. Tlici’c wei.'e seven psitienls in wlioni the ainenon'liea occurred following 
])regnancy and in one ease llierc was a .severe hcniorrhago at delivery with sign.s 
of pituilaiy failure after delivery. Tlii-ee cases develojjod an ainejiorrhca fol- 
lowing a severe febrile illness, in otbei’s no demonstrable cause was apparent. 
Biopsies are available Tor study on .seventy-two jiatients in this group, the num- 
ber varying from one to six on each jiatient. J’rioi- to treatment, sixty-five 
patients bad a persistent. ])rolifera1ive ])base and seven showed a per.sistent. secre- 
tory phase upon repeated biopsies. 9'bose patients having a ])roliferative phase 
varied from moderate atro])hy in eleven cases to cystic hyjterplasia in twelve 
cases. Tti the group of patients with a seci-eiory ]diase endometrium, there was 
a liistory of normal fertility in four patients, while in the much larger group 
with ]n‘olil‘crative phase endometriums there was a history of pregtiancy in only 
nine patients. It is ]n‘esumcd that secondary amenorrhea associated with a 
secretory ]3hase endometrium is the result of ])er.sistent corpus luteum activity. 
Wlien the cor})us luteum fails to undergo ati-esia thei-c is jio estrogen-proge.sterone 
Avithdrawal and menstruation fails to occur. 

The secondary sex characteristics were well develo])ed in all patients in this 
g]‘oup. There was a maihed hirsutism in two cases, but the family history in 
both supported the conviction that this was on a genetic basis. 

Results of Treatment 

(a) Slilbesirol-Prof/csl crone Therupij. — There were 20 patients in this group 
seen from 1941 through 1945 who were treated with some form of cyclic stil- 
bestrol-progesterone thera])y. The estrogen was administered from the fifth 
through the twenty-fifth day of the cycle in varying doses and progesterone was 
administered on various dose schedules between the fifteenth and twenty-fifth 
days of the cycle. Although the treatment schedules varied somewhat in the 
type and dose of progesterone used. Ilu; e.ssentials of the cyclic sterol treatment 
Avere preserved in all during this ])eriod. It A\’as observed that uterine bleeding 
occurred in fourteen patients Avithin six days after completing the first tAA*euty- 
day treatment course and all of these Avere in that grou]A AA'hich had a prolifera- 
tiA’e phase endometrium at the onset of the treatment. In no patient AA’ith a 
secretoi’y phase endometrium (four ])ationts) did Aitcrine bleeding folloAV treat- 
ment. Ill the fourteen patients aaIio bled after the first course of treatment, the 
cyclic treatment Avas carried on for three consecutive months, during AA'liich time 
cyclic uterine bleeding Avas established in all fourteen. A folloAA--u]i 3 months 
after treatment revealed that ten patients (50 per cent) continued to menstruate 
on a cycle of 26 to 38 days after completing thi-ee months of treatment. The 
other 50 per cent lapsed into their former amenorrheic state. In the group that 
continued to have cyclic bleeding for three months (ten jiatieiits) after discon- 
tinuing treatment, there A\^ere four avIio, by biopsy. Avere shoAvn to be menstruat- 
ing from a secretory phase endometrium. This gave an ovulation sah'age of 
20 per cent for the entire group treated Avith cyclic stilbestrol-progesterone 
therapy. 

(b) EiMnyl-Estradiol-Progc si crone Therapy. — During the years- 1945 and 
1946, the treatment schedule Avas standardized, using 0.3 mg. ethin^d-estradiol 
daily from the fifth through the tAveiity-fifth day of the cycle and 5 mg. pro- 
gesterone daily from the tAventieth through the tAventy-fifth da.A' of the cycle. 
There AA-ere tAA'^enty-six patients so treatecl. Of this group, tAventy had a pro- 
liferative, phase endometrium and six had a secretory ]ihase endometrium before 
treatment. Cyclic uterine bleeding A\'as established in tAventy patients AA'hile 
under treatment, and all of these Avere in the group having a jn-olifej-ative phase 
endometrium before treatment. In only tAA'O patients Avith a secretory phase 
endometrium did uterine bleeding occur AAdiile AUider treatment and in these the 
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for as long as three months following cessation of treatment and only two of 
these menstruated from a secretoiy-phase endometrium, indicating that ovulation 
had followed as a result of, or concomitant with, the treatment in only two 
patients out of seventeen. The others in the group lapsed either into a com- 
pletel.y amenorrheic phase or continued to have long-interval uterine bleeding 
from a proliferative phase endometi'ium. Cyclic bleeding was established in 
29 per cent of the group for a period of three months after completing treatment, 
o^'ulation salvage was 12 per cent. 

(b) Etliinyl-Esfradiol-ProgGsleronc Therapy. — ^During the years 1945 and 
1946, there were 13 patients with primary amenorrhea who were treated on 
cyclic sterol scliedule using 0.3 mg. ethinyl estradiol daily from the fifth through 
the twenty -fifth day of the cycle and 5.0 mg. progesterone on the twentieth 
through the twenty-fifth day of the cycle. Endometrial biopsies were done on 
eight of these patients; all liad a pensistent proliferative phase. It was observed 
that these patients tolerated the treatment with less nausea and fewer side reac- 
tions than the stilbestrol-treated group. The incidence of estrogen-progesterone 
withdi'awal following the first twenty-day course of treatment Avas better than 
that observed in the stilbcstrol group ; ten ])atients showed eAudenee of bleeding 
Avithin fiAm days after completing the first tAA^enty-day period. Treatment Avitli 
ethiny 1-estradiol-progesterone Avas continued for 3 consecutive treatment periods 
in the ten patients Avho menstruated folloAAung the first course of treatment. 
In one patient, a second course aa^s instituted even though the first Avas not 
folloAA'ed by Ifiecding, but in this case the second course of treatment did not 
accomplish that AA'hich the first had failed to do. In all patients AAho menstruated 
folloAA'ing the first course, cyclic menstruation continued during the three months 
of treatment. After completing three months of ethinyl-estradiol-progesteronc 
therapy, seven patients continued to liaAm cyclic menstruation for at least three 
months. Of this group, five patients menstruated from a secretory phase endo- 
metrium; three la])sed into an amenorrheic phase or continued to menstruate 
at long and irregular intervals from a proliferative phase endometrium. Cyclic 
bleeding Avas established in 54 per cent for a period of at least three months 
after completing treatment, and the OAailation salvage Avas 39 per cent. 

(c) Prometron. — ^During the year 1947, 17 patients suffering from primarj’- 
amenorrhea Avere treated by the intramuscular injection of Prometron, a mixture 
containing 2.5 mg. of estradiol benzoate ajul 12.5 mg. of progesterone in 1 e.c. 
of sesame oil. This aa^s administered daily for tAAm days immediately after the 
diagnosis had been established. Patients in this group varied in age from 18 
to 32 years. Endometrial biopsy Avas obtained on 9 of these patients before 
treatment and all Avere found to have a persistent proliferative phase. All 
patients AA^ere seen one week after completing the tAvo-day treatment course and 
in only one did uterine bleeding occur; this Avas on the sixth day after completion 
of treatment. Pour of these patients AA-ere subjected to a second course of treat- 
ment and in none did uterine bleeding appear within a Aveek after completing 
the course. The one patient aa'Iio did have uterine bleeding after the initial 
treatment Avas given another tAvo-day course on the tAventy-fifth and tAA^enty-sixth 
day of the induced bleeding cycle and menstruation Avas again induced. It 
may be assumed that tAAm days of treatment AAdth Prometron in a group of 
patients with primary amenorrhea is folloAved by no cyclic bleeding and no 
ovulation salvage. 

Secondary Amenorrhea 

Patients AAdio had formei’ly menstruated, but in Avhom a period of amenor- 
rhea for three months or more had supeiwened AA'^ere so classified. There AA^ere 
94 patients in this group Avhose ages Amried from 22 to 37 years. The shortest 
period of amenorrhea AAms three months and the longest inteiwal seventy-three 



898 


73TCKER8 


Am. J, Ob*it. & Gyntc. 
November, 194H 


(b) Eihii\yl-Esircidiol-Profjcsteronc Therapy. — During the years 1945 and 
1946, the treatment scliednlo was standardized, rising 0.3 mg. elliinyl-cstradiol 
from the fifth through tlie twenty-fifth day of tlie cycle, and 5 mg. progesterone 
from tlie twentieth to the twenty-fifth day of the cycle. There were 48 patients 
so treated. Of this groun. Forty had a iiroliferative phase endometrium and 
eight had a secretory phase endometrium before treatment.- Cyclic uterine 
bleeding was establi.shed in 75 per cent (thirty-six patients) while under treat- 
ment and all of these were in the group having a proliferative phase endo- 
metrium. Cyclic uterine bleeding persisted for a period of at least three months 
in 67 per cent of these patients after treatment Avas com])leted. The study of 
the endometrium at folloiv-up examination revealed that 58 per cent menstruated 
from a secretory phase endometrium, as compared with 35 per cent in the grou]i 
treated Avith stilhestrol-iirogesterone, a presunpitive ovulation salvage of 58 pei- 
cent in the ethinyl-estradiol group, as compared Avit h 35 ])ei‘ cent in the stilhestrol 
group. . 

(e) Promeiron- Therapy. — During the months from September, 1946, 
through August, 1947, tAveuty-three patients Avith oligomenorrhea haA-e been 
treated AAnth 1 e.c. Prometron daily for tAvo days. There Avere eighteen patients 
with a proliferatiA’^e phase endometilum and five Avith a secretory iihase. Four- 
teen patients (60 per cent) had uterine bleeding Avithin six days after the second 
injection and all of those in Avhom uterine bleeding Avas induced had a prolifera- 
tiAm phase endometrium before treatment. Cyclic Prometron therapy Avas begun 
in these patients, giving them the injection on the tAvenly-fourth and tAA'enty- 
nfth days of the induced cycle; .such treatment Avas given for three consecutive 
months. During treatment, 43 per cent of the total number in this groun had 
cyclic uterine, bleeding. Only 6 per cent continued to menstruate cyclically for 
three months after treatment Avas discontinued, hoAvever, and none of these 
menstruated from a secretory phase endometrium. It is apparent that Prome- 
tron Avas capable of inducing menstruation in 43 per cent of jiatients in the 
oligomenorrhea group AAdiile under treatment but only 6 per cent of the group 
Avere permanently benefited l)y treatment. 

Summary 

Approximately 45 per cent of all patients betAveeu 17 and 40 years of age 
consulting a gjniecologist in private ])ractice have as their chief complaint a 
disturbance in the amount, duration, or periodicity of the menstrual cycle. 
Amenorrhea or oligomenorrhea of a functional nature occurs in 12 per cent of 
all patients. Primary amenorrhea aa'os invariably associated Avith a proliferatAe 
phase endometrium in eveiy patient seen b.A’" this investigator. Secondary amen- 
orrhea Avas associated Avith a proliferative phase endometrium in 85 per cent of 
patients and oligomenorrhea Avas so associated in 79 per cent. Those patients 
of the secondary amenorrhea and oligomenorrhea groups AAdio had a secretory 
phase endometrium had a consistently poor response to any thei’apy directed 
toAvard establishing cyclic bleeding. 


Treatment 

All patients Avith amenorrhea or oligomenorrhea Avere treated by one of the 
following three treatment schedules : 

• (a) Stilhestrol-Progcsterone Therapy . — This consisted of 5 mg. stilhestrol 
daily for 20 days orally and 5 mg. progesterone on the last five days of stilhestrol 
therapy. Cyclic treatment of this Dtdc Avas administered for three consecutive 
months, beginning on the fifth, and ending on the tAventy-fifth, day of the cycle. 
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bleeding liad no relation to the seliediile of treatment. Cyclic uterine bleeding 
persisted for a period of at least three months in 61 per cent (sixteen patients) 
after treatment was discontinued. A study of the endometriums from these 
^ patients some months after concluding the three-month treatment schedule 
revealed that 31 per cent (eight patients) were menstruating cyclically from 
a secretory phase endometrium as compared Avith a 13 per cent oAUilation salvage 
in the group treated AAoth stilbestrol. 

(c) Promctron- Therapy,. — ^During the months from September, 1946. 
through August , 1947, 48 patients Avith secondary amenorrhea have been treated 
Avith Pronietron, 1 c.c. daily for tAA'o days. TAventy-one patients had uterine 
bleeding AAnthin six days after the second injection and each of these patients 
had a proliferatiA'e phase endometrium prior to the onset of the treatment. In 
none of the eight patients AAnth a secretory phase endometrium before treatment 
did bleeding occur. Each of the sucee.ssfully treated patients receiA’'ed another 
tAA'o-day course of treatment on the tAventy-fifth and tAventy-sixtli da>^ of the 
induced cycle and uterine bleeding occurred in all. The treatment Avas repeated 
for a third eonsecutwe month. Six patients men.struated again Avithout treat- 
ment AAuthin thiity-fiA’-e days of the last induced bleeding episode, all the others 
lapsed into their previous state of secondary amenoirhea. In no case of induced 
uterine bleeding Avith Prometron did the patient menstruate from a secretory 
phase endometrium folloAviug treatment. In summaiy, cyclic bleeding Avas 
established in 5S per cent Avhile under treatment, 13 per cent continued to have 
cyclic bleeding after treatment Avas completed. There Avas no OAUilatiou salAmge. 

In the eight patients of this group aa-Iio had a secretory phase endometrium 
before treatment, none had uterine bleeding folloAAung the administration of 
Prometron. 

Oligomenorrhea 

There Avere 155 patients Avith oligomenorrhea treated betAveen Jan. 1, 1940, 
and Aug. 31, 1947. These patients A'aricd iii age from 17 to 35 years. Prior to 
treatment, endometrial biopsies Avere obtained on 111 of these patients and a 
proliferatiA^e phase Avas found in 98 and a secretory phase in 13. In the pro- 
liferath'e phase group, there Avere six Avith marked hyperplasia and ten A\dio 
shoAved atrophy. In tAventy-tAVO patients, the long interval menstruation dated 
from a pregnancy, abortion, or full-term delivery, in thirteen the menstrual 
difficulty began folloAAung a severe febillo illne.ss. Mai’ked obesity Avas associated 
in three and extreme emaciation in one. 

Results of Treatment 

(a) Stilbestrol-Profj ester one Therapy. — ^There Avere 84 patients treated with 
stilbestrol-progesterone cyclic therapy. The great majority of eases reeeiA^ed 
5 mg. stilbestrol daily for tAventy days and 5 mg. progesterone daily for the last 
five days of stilbestrol therapy. The others Avere treated on Amrying dose sched- 
ules, but the essential features of cyclic sterol therapy Avere preserved in all. 
There AA^ere 218 biopsies on 68 patients in this group, biopsy being taken before 
and after treatment and at the folloAA'-up examination three months after com- 
pleting the treatment. Uterine bleeding oecuri-ed AA'ithin six days in 81 per cent 
(eighteen patients) AA'ho had a proliferatiA'e phase endometrium at the onset of 
treatment. No patient AAuth a secretory phase endometrium had bleeding fol- 
loAA'ing the tAA^enty-day treatment course. Cyclic bleeding aa'os estal)Iished in 81 
per cent of this grou]! during the three months of treatment. PoI1oaa--u]) exam- 
ination three months after concluding treatment shoAved that 68 per cent of the 
entii’e group continued to har'e cyclic menstruation and, of these, 36_ per cenf 
bled from a secretory phase endometrium. This proA-ided a presumptive ovula- 
tion salvage for the entire groui) of 36 per cent. 
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inontlis after ti'catineiil Avas diseoiilinued in nf) ])er cent. TJiei-c was an ovulation 
salvage of 20 ])cr cent. 

Eihinijl-Estradiol-Progfsierour Thera pi/. — (jyclic uterine bleeding was e.s- 
tablislied in 79 ])er cent while under treatment and pcr.sistcd for a period of 
three months after treatment was di.seontinued in 61 per cent. Ovulation salvage 
was 13 per cent. 

Promelron Thcrapij. — Cyclic uterine bleeding was established in 5S per cent 
while under treatment and 13 ])cr cent continued to have cyclic bleeding three 
months after treatment was com])leted. There Avas no ovulation sah-age. 
OLIGOAIKNOani 1 EA . — 

Stilbesirol-Prnc/csl crone Therapij . — Cyclic bleeding Avas establi.shed AA'hilc 
under treatment in SI per cent and persi.sted for a ])eriod of three months after 
completing treatment in 6S ])er cent. Ovulation salvage Avas 36 per cent. 

Ethinijl-Esiradiol-Progcsi ( rone Therapij . — Cyclic uterine bleeding Avas es- 
tabli.shed AA-hile under treatment in 86 per cent and jAci'sisted for a pei’iod of 
three months in 67 per cent. OA'ulation .sah'agc Avas 6R i)er cent. 

Promciron . — Cyclic bleeding aaus established Avhile under treatment in 13 
per cent, but only 6 ])er cent continued to menstruate cyclically for three months 
after treatment Avas discontinued. There Avas no oAUilation sah-age. 

It may be concluded that the most satisfactory treatment for amenorrhea 
and oligomenorrhea, .iudged from the .standpoint of ovulation sah-age or the 
establishment of cyclic uterine bleeding, is the three months’ cyclic administra- 
tion of ethinyl-estradiol-progeslorone according to the plan described. The most 
convenient form of therapy, Avhei-e ovulation salvage is not an ob,ieetive, is to 
be found in the daily injection of a mixture of estradiol and progesterone over 
a period of tAvo days. The latter must be considered only as .symptomatic treat- 
ment. It cannot bo recommended on the basis of knoAvn gynecic phA-.siologA-, for 
the young Avoman Avho is amenori'hcic is in need of more than palliative treat- 
ment. Her capacity to reproduce is at .stake. Nothing le.ss than the be.st 
therapy knoAA-n should be advised and cyclic estrogen-progesterone administra- 
tion is the best aA-ailable at pre.sent. 
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(b) Ethinijl-Estradiol-Progesterone Therapy . — This consisted of 0.3 mg. 
etliiny 1-estradiol daily for twenty days orally and 5 mg. progesterone intramus- 
enlaiij’- on the last five days of ethinyl-estradiol administration. Cyclic treat- 
ment of this type was carried on for three consecutive months beginning on the 
fifth, and ending on the twenty-fifth, day of the induced bleeding episodes. 

(c) Prometron Therapy . — Mixed estradiol benzoate, 2.5 mg., and proges- 

terone, 12.5 mg., in sesame oil was administered intramuscularly daily for two 
days. The treatment was carried on for three consecutive months, administering • 
the mixed hormones on the twent 3 ’'-fourth and twentj^’-fifth da 3 "s of the induced 
bleeding episode. ' 

In order to ermluate each type of treatment as regards its ability to 
induce withdrawal bleeding, establish cyclic bleeding while under treatment, 
induce ej'-clic bleeding for a period of' three months following treatment, 
all patients were divided into three groups, viz., primary amenorrhea, sec- 
ondaiy amenorrhea, and oligomenorrhea. There were 568 endometrial biop- 
sies taken, as noted in the bodj^ of this paper. Thej’- were used as a means of 
classification and diagnosis, as well as to evaluate the effects of treatment, par- 
ticularlj^ in regard to ovulation salvage. It was observed that all patients witli 
amenorrhea or oligomenorrhea who had secretory phase endometriums at the 
onset of treatment failed to respond to aity type of cyclic sterol therap 5 ^ It 
maj’- be assumed that failure to menstruate in these patients is a result of per- 
sistent corpus hiteum activity and that the endometrium, already under the 
influence of estrogen-progesterone, does not respond to any additional stimula- 
tion. The degree of endometrial atrophy or hypertrophy, as well as her past 
histoiy, has a definite relatiomship to the patient’s response to treatment. 
Patients with marked atrophy of the endometrium responded less weU than tliose 
with normal or ■ hyperplastic tissue. That ovulation failure was usualty asso- 
ciated with amenorrhea or oligomenorrhea is supported by the fact that 86 per 
cent of the patients had a proliferative phase endometrium prior to treatment. 

Conclusions 

Primary Amenorrhea. — 

Stilbesirol-Progesterone Therapy. — C.yclic bleeding was established in 48 
per cent of patients while under treatment and persisted in 29 iier cent for a 
period of three months after completing treatment. The ovulation salvage for 
the entire group was 12 per cent following three months of consecutive treatment. 

Ethmyl-Estradiol-Prog ester one Therapy . — Cjmlic bleeding while under treat- 
ment was established in T9 per cent and persisted for a period of three months 
after discontinuing treatment in 54 per cent. The ovulation salvage was 39 per 
cent after three consecutive months of treatment. 

Prometron Therapy. — Cj’^elic bleeding was established while under treatment 
in 6 per cent and persisted for a period of three montlis after discontinuing 
treatment in no patients. There was no ovulation sahmge after three consecutive 
months of treatment. 

Secondary Amenorrhea. — 

Stilhestrol-Progesterone Therapy. — Cyclic bleeding was establislied while 
under treatment in 70 per cent of patients and continued for a pei’iod of three 
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OVULATION STUDIES WITH DIRECT CURRENT POTENTIALS- 

lIicunRUT F. Newmax, jM.D., New Yoke, N, Y. 

(From (he Beth Israel lIospKal) 

T he literature in the held of bioeleetric ])henomcna has reached considerable 
proportions, with Lnnd's recent. inono"ra])h’ containing a bibliography of 
more than fourteen hundred references. This investigation is primarily con- 
cerned with some clinical applications of the determination of standing direct 
current potentials. For consideration of the meclianism where1)y electric poten- 
tials are generated by living cells, the detailed .studies of Osterhout,- Lund,^ and 
BeutneF should be consulted. In general, with suitable instrumentation, a 
pokmtial difference between the .surface of various c])it.helial structures or eveji 
between microscopic areas on the surface of .single cells can be detected. Lund 
and his co-workers^ have presented a lai'ge volume of careful evidence as to the 
importance of surface potentials in affecting the directioii and rate of plant 
growth. In mammals, measure of ])otential differences has been used as an index 
of ovulation.-* to chart the rate of wound healing,-"’’" to map denervated areas," 
in the diagnosis of carcinoma of the cervix.-" and to indicate ti.ssues with a rela- 
tively high ])robability of becoming malignant.*' 

Method 

The Schori‘-Lamj)ort millivoltmeter''*' with a ten megohm in])ut itnpedance 
was used. This large iipmt impedance should jn’cclude correction for skin 
resistance but recent investigations suggest that ai-eas of sympathectomized 
skin may develop resistances of tlie order of five megohms. The exploring elee- 
trodes were of the type reconunended by Bum-,” consisting of coils of Ag-AgCl-.. 
sealed in a segment of glass tubing Avhose o])en end was obturated by a small 
sponge. The tube was filled with boiled normal saline solution to avoid bubbles. 
For .skin and mucosal .surfaces, the electrodes Averc InOd by hand and lightly 
touched to the test area, avoiding any pressure which v'ould squeeze the sponge 
excessively and change the electrical conduction of the saline bridge. 

Findings 

Human Sl'in Polcnlittl PaUerns. — ^It must be emphasized that jiotential 
difference (P.D.) is being measured and the location of both electrodes is of 
inpiortance. In a group of six normal women, potential difference.s between 
various areas of skin Avas determined during the inteimenstrual period. The 
diameter of the electrode contact Avith the skin Avas 3 mm. 

Tabic I indicates the range of A'ariation in P.D. lietAveen various parts of 
the skin surface. This may be as liigh as 40 mA\ The skin of distal portions of 
an extremity tends to be electronegative to tliat of more proximal portions and 
that of the anterior surface of the u]Aper extremity is ahvays elect ronegatiA^e to 
the skin of the posterior sui-face at the same IcAml. The skin of .symmetrical 
portions of the body reA'ealed relatwely small potential differences, less than 10 

*TIiis invo.stigation wa.s oiiablod by a'Branl furnished by the .Toseph and Helen Teamans 
Levy Foundation. 
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'Fig. 1. — Index finger P.D. in seven normal menstrual cycles. 

Fig. 2. — Temperatures recorded throughout a menstrual cycle. The finger and toe tem- 
peratures are arithmetic means of botli riglit and left side.s. 
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mv. The size ot the area tested is significant, for areas a centimeter or less apart 
may demoirstrate a P.D. of as mtieh as 20 mv. Potential patterns may be rela- 
tively nnstalfie, varying in the same patient from minute to minute with a range 
of variation exceeding 5 mv. The emotional factors afiecting P.D. were not ex- 
plored iDUt it was noticed that the .skin wounds which were painful showed 
higher P.D. than painless ones. In a single case of a nonulcerated, uninflamed 
epithelioma of tlie forehead, no P.D. could be secured between the tumor area 
and the adjacent normal skin. 

Studies in Ovulation 

Burr and his co-AVorkers'*’ “ have reported changes in P.D. between 
Amgina and pubis in the rat and rabbit and between cervix and ankle, cervix 
and symphysis, and beDveen right and left index fingers in the human being 
Avhich they belicAm serve as an index of ovulation. The evidence has been 
more convincing in lower animals than In human beings. In a single rabbit,^® 
they found a gradual rise in P.D. beDveen Amgina and pubis with superimposed 
rapid shifts in P.D. Avhieh they belieAmd to indicate ovulation with the rapid 
rises in P.D. accompanjdng the phj'sical expulsion of each oAUim. Kogers^® 
secured correlation between cyclic changes in P.D. and vaginal smears in the 
rat using vaginal and pubic electrodes. This was confii-med by Nicholas and 
Carmosino^' who failed to seeui'e significant P.D. changes in immature or 
pregnant rats. Burr et al.^^ reported a single observation in a human being 
wherein a sharp rise in P.D. between vagina and pubis was observed fourteen 
hours before a punctate hemorrhage of a ruptured follicle was discovered at 
laparotomy. More indirect evidence Avas furnished by Langman and Burr^® in 
human cervix to anlde P.D. studies. They found that the cervix Avas usually 
5 to 25 mv. electropositive to the ankle but that, in nine of fourteen cycles 
studied, it became electronegative for at least one day of the cycle. Barton in 
Burr’s laboratory presented similar type of evidence’'* in a study of P.D. 
betAveen right and left index fingers, describing peaks significant of ovulation 
Avhieh Avere absent in men or in Avomen during the menopause. Snodgrass et ah’® 
repeated this AAmrk but could not find any difference betAveen the types of trac- 
ings secured in normal menstruating women and those from surgical castrates 
of pregnant Avomen. Barton could not correlate index finger. P.D. and cyclical 
body temperatures. She also found that “significant peaks” in index finger 
P.D.’s occurred in every decile of the menstrual cycle including the menses and 
that 'many single cycles shoAved multiple peaks. Langman and Burr’s ceiwix 
to ankle P.D. peaks occurred on the 3rd, 6th, Tth, Sth, 13th, 14th, ISth, and 21st 
days of the cycles. 

Using Burr and Barton’s index finger technique, AA'herein the P.D. is meas- 
ured betAveen the right and left index fingers immersed in beakers of saline con- 
nected by saline bridges to the electrodes, six normal nulliparous laboratory 
Avorkers Avith regular menstrual cycles Avere tested daily throughout at least one 
full cycle. Burr’s finding that the pressure of the ball of a finger against the 
Avail of the beaker may modify the P.D. Avas repeatedly confirmed. This may be 
attributed to the fact that pi’essure causes a portion of the digit to lose electrical 
contact AAdth the saline and the resultant P.D. reflects that of the skin surface ” 
still immersed in the fluid. As the dorsum of the finger is electropositive to the 
Amlar surface, the P.D. shift on pressure is to the positive side. With a surface 
area as large as a digit, the resultant P.D. reflects a series-pai'allel_ type of 
relation betAveen multiple areas of Avidely varying P.D. and the digital P._D. 
changes may be due to changes in electrical potential of the sldn of the entire 
digit or of only small areas of the digit. 
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111 two patients, the P.B. lietween inid-vjigiiia and pnbis was detennined 
along witli the index finger P.D. Tlie midvagiiial to jinbis potential differences 
flnctnated widely with nmltiple peaks and reversals of polarity. Pig. 3 demon- 
.strates such .scattering as to call for little correhition between index finger P.D. 
and vagiiial-pnbic P.D. 

Reboul et al.‘° described typical P.D. .shifts with vaginopubic leads in the 
rat when the follicle was artificiiilly ruptured. In several rats, no shift in P.D. 
between vagina and pubis could be secured on gross trauma to ovary or uterus. 
With leads .so placed, I have been unable to secure any P.D. shift unle.ss one of 
the electrodes was placed on the traumatized ;irca. 

I .share the opinion of Snodgra.ss et al. that, digital P.D. study cannot be 
used as an index of ovulation in the human being. The vaginal-pubic P.D. in 
the human being, at present, is not ca])ablc of interju’ctation. To explain the 
more regular findings in lower animals, the statement of Rogers^'' must be con- 
.sideried, “the rise in P.D. comes at the time of .sloughing of vaginal epithelium.” 
His studies wore in rats whose vaginal mucosa di.s])lay.s enormous morphologic 
changes within the e.strus cycle. It seems doubtful that the relatively minute 
morphologic changes in the human vaginal mucosa throughout the menstrual 
cycle vill be reflected in P.D. changes which would exceed the errors of instru- 
mentation. It is difficult to understand how ovuhitiou would affect the .skin of 
the digits in a unilateral manner. 


Summary 

With the Sehorr-Lamport millivoltmeter method of regi.stering potential, 
0'4’ulation could not be determined in the human being. 
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Fig. 1 indicates the results secured. The polarity of the fingers changed 
frequently and there is a wide scatter of “peak” days throughout the cycles. 
“Peak” potential differences exceeded others by only a millivolt or two wliich 
is within the held of experimental error for this apparatus. 

Snodgrass et al.^® interpreted the P.D. changes as pifmarily due to cutaneous 
vascular conditions with tlie resultant local temperature one of the ina.ior deter- 
mining factors. Burr found that by lieating portions of tlie saline bridges, a 
1 mv. P.D. change Avas gained for each 2.5° C. temperature differential. In a 
single subject, it was found that mechanical obliteration of the ai’terial circula- 
tion caused the tem])erature of the skm of all the digits to fall at approximately 
the same rate. 'NYith skin thermocouples applied to the middle digits, the P.D. 
between the index fingers Avas secured during the pei’iod of pulse obliteration. 
The skin temperature fell 1.3° C. for a 1 mv. P.D. change over a span of 5° C. 
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Fig:. S. — Coinearison of digital P.D. and Vagino-pubic P.D. throughout the menstrual cycle of 

two patients. 

Peculiarly, the P.D. change persisted for tAvelA’'e minutes after the circulation 
AA'as restored to normal and the skin temperature retitrned to the pieeonstriction 
level. Inasmuch as P.D. is affected by local skin temperature, the skin tempera- 
tures of the base of the distal phalanges of both index fingers and great toes and 
rectal tempei’atures Avere taken daily under basal conditions throughout the 
menstrual cycle of four patients. Pig. 2 tiresents'a typical tracing. Although 
the finger and toe temperatures fluctuated AAuth the cycle for a span as much as 
15° P., the diffej'enee betAA'een the temperatures of the right and left fingers 
and toes Amiled less than 3° P, A difference in skin temperatures cannot there- 
fore be the sole explanation of the observed P.D. changes. , 
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In the 118 cases witli ]>atholofric ovavies, tlic ovarian abnormality ^vas the 
reason for operation in 54 ])aticnts. Sixty-five cases -were ■o]) 0 , rated on y)riniarily 
for leiomyomas, inflammatory disease, and other entities. Even in the fifty- 
fonr eases Avith the important, leximi in the ovary, associated frynecologic ab- 
normalities Avcrc found in twenty-seven cases, or exactly half. 

Table 1 shows the various ovarian abnormalities in the 118 cases. 

TiMa.r, ]. ()v.m:)a\- Ah-nokmai-itiks (US Casks) 



PER CENT 


Adequate (over 12 months) 
Partial (less than 12 months) 
No response or lost records 




A EEVIEW OF OVAEIAN PATHOLOGY IN 336 LAPAEOTOMIES- 

Mary DeWitt Pettit, M.D., P.A.C.S., Philadelphia, Pa. 

(From the IlospUal of Woman’s Medical College) 

S O MUCH lias been written on the diagnosis and pathologj’ of the rare ovarian 
tumors, that it seemed timely to try to evaluate again the more usual lesions 
as seen at operation, and to discuss the old argument of conservation versus 
removal. It seemed that most authors have not stressed sufficiently the multiple 
gynecologic lesions often found in the same patient, which may radically affect 
the approach to treatment. Again, some of the largest tumors in the older 
patients have proved to be benign, while a smaller tumor in a youngish woman 
proved malignant. 

■ One thousand eighty-six consecutive gjmecologic ward admissions to the 
Hospital of the Woman’s Medical College from Jan. 1, 1942, to Jan. 1, 1947, 
were reviewed. These admissions included entities such as incomplete abortion, 
lacerations due to childbirth, and the vaidous neoplasms of the female genital 
tract, plus or minus inflammatory disease. Three hundred thirty-six laparoto- 
mies were performed in this series. Vaginal hysterectomies were not included 
in that number because it has not been our procedure of choice to remove patho- 
logic ovaries by the vaginal route. In 118 of the 336 laparotomies, both ovaries 
were conserved; in 120 cases, one ovary was saved; in the remaining 98, both 
ovaries were removed. Definite ovarian changes considered pathologic were re- 
ported by the laboratory in H18 of the 218 specimens in which one or both 
ovaries were I’emoved. The removal of histologically normal ovaries in 100 
laparotomies may be accounted for, in most cases, by fear of insufficient blood 
supply remaining in cases of pelvic inflammatory disease, large multiple 
myomas, etc. It has been the Department policy, also, to remove both ovaries 
when panhysterectomy is done for malignancy, in patients where laparotonyy has 
been necessary at or after the menopause, and in selected cases of pelvic endome- 
triosis. 

■ During this five-year period, 10 patients entered the hospital for pathology 
in ^an ovary conserved at a previous operation. Eight of these required re- 
operation and two are still being observed in the FoUow-up Clinic. Six of these 
ten followed operation' for pelvic inflammatory disease, one followed operation 
for endometriosis of the indirect variety. Of these patients, six had their 
previous operation in this hospital and four elsewhere. The retained ovary 
caused sjnnptoms within a period varying from five months to seven years after 
the first operation. 

® Presented at a meeting of the Philadelphia Obstetrical Society, October, 1947. 
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of 118 eases and none of the four fibromas reported -wo’e apparently hormone 
produeing. In eases with multiple gynceologie lesions, the abdominal approach 
should he used when ovarian ])athology is diagnosed. Advanced age should not 
in itself discourage the surgeon. We have all had the ex]mrionce that a vigorous 
elderly person has proved to he a better ri.sk than a delicate younger one. With 
modern anesthesia, early ambulation, and adequate supportive therapy, one 
.should try to give the patient comfort in her remaining yeai-s. The oldest, 
patient in our scries was 71 years old and proved to have a benign serous 
cystadenoina of large size. In the ])ast eighteen months, peritoneal carcinoma- 
tosis was seen from a primary ovarian carcinoma in a Avhite girl of fourteen 
in the Albany Hospital and a Negro girl of 17 years of age at the Philadelphia 
General Hospital. One of the most discouraging entities with which we have 
to deal is primary ovarian carcinoma. It .should he emphasized again that the 
presence of one lesion of the genital tract does not protect the patient from others. 
We should not relax when the discovery of a ])olyp jnay explain vaginal bleeding, 
or a large eystocele and prolapse may explain ])elvic ])ressurc. Silence is charac- 
teri.stie of ovarian neo])lasms until complications produce .sym])toms, by which 
time, cure is often not possible. Whether to remove on conserve ovarian t,i.ssue 
is still at times a most difficult decision. The caroful training of every resident 
in gross and microscopic pathology and in the anatomy of ovarian blood sup- 
ply cannot he overstressed. One must individualize each case of inflammatory 
disease and endometriosis on gross findings. Some eminent authorities, such as 
Dr. Arthur Curtis and the late Dr. John Sanpjson, liave questioned the efficacy 
of retained ovarian fragments in ’preventing hormonal difficulties in younger 
women. A high index of suspicion is probably our greatest safeguard and re-, 
nioval of involuting ovaries at laparotomies near or during the meno])ause should 
probably he routine. 
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Discussion 

BE. LEtVIS C. SCHEFPEY. — Dr. Pettit’s presentation has given occasion for ample 
discussion of the controversial subject of ovarian conservation. 

There is a monument in Eome, Georgia, to an early gynecologist, Eobert Battey, whose 
name is partly remembered for his advocacy, in 1876, of the widespread removal of ovaries 
for indications ranging from absent uterus with endangered health and absence of menstrual 
flow to insanity, epilepsy, physical and mental suffering. It was quite the furore of the day. 
We have come a long way since then. . It is not unusual for a young woman, with pain on one 
side of the pelvis or the other, to give, as a most important point in her history, that of a 
previous operation for such sort of pain — namely, appendectomy and removal or partial 
resection of one or both ovaries. Most of these patients have been first operated upon by sev- 
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Table V. Carcinoma' Folmw-Up (Eight Cases Proved Carcinoma) 


(palliative operation (i bilateral carcinoma) 

Dead (or presumed de:id) 7 (complete operation 1 unilateral carcinoma) 

Living with metastasis 1 (considered operable unilateral carcinoma) 

Living witli no symptoms or signs (1 ? malignant, 7 months postoperative) 
metastasis 


Of the two cases of grannlosa-eell tumor, one has disappeared from our 
clinics. The other has had a pregnane}’^ in the three-year period, has had to 
date no Icnown recurrence. 

The four cases of fibromas, four cases of dermoid cyst wei’o all unilateral 
tumors. 

The fifteen cases of indirect endometriosis tvere treated in nine patients by 
unilateral oophorectomy, in six cases by bilateral oophorectomy. Where the 
disease was sufficiently advanced to warrant bilateral oophorectomy, postopera- 
tive deep x-ray therapy was also given. Thirteen of these patients have been 
discharged from Follow-up Clinic after observation of over one year; tAVo arc 
still being Avatched. No recurrence of disease has been found as yet. 

• Comment 

It is interesting and important, that the angioma, three fibromas, and two 
of the dermoid cysts which were found at operation and on section of the ovaries 
in the laboratory, had not been suspected preoperatively. Dr. Theodore Cian- 
frani at the University of Pennsylvania recently reported seven unsuspected 
neoplasms on laboratory examination of 1,500 apparently nomal-appearing 
ovaries. A private ease of Dr. P. Marian Williams, operated upon during the 
time covered by our series, proA^ed on .section to liave a serous papillary eystad- 
enoma 1 cm. in diameter in an ovary 3.5 by 2.0 by 1.2 cm. A photomicrograph 
of this tumor Avill sIioav its rather alarming histology, A typical dermoid cyst 
as shoAAm Avas removed Avith tubovarian masses and adhesions typical of chronic 
pelvic inflammatory disease. A right ovaiy had a small Avhite nodule at its 
proximal end (total ovary 4.2 cm. in length) Avhich proved on microscopic ex- 
amination to be a small angioma, pos.sibly a lymphangioma. This ovaiy accom- 
panied a large myomatous uterus to the laboratory. These comments should 
re-emphasize the importance of careful inspection of ovaries under good light at 
the time of operation. If the blood supply to the adnexa about to be conserved 
is adequate, and one is planning to leave it in the patient, biopsy of areas 
AA'hich seemed abnormal to either touch or Ausion should certainly be advocated. 

The fact that associated gynecologic lesions Avere present in 27 of our 
cases operated upon primarily for oA'arion disease is Avorthy of further comment. 
Tavo of our largest pseudomucinous cystadenomas AA^ere in postmenopausal 
AA^omen, aged 58 and 68 respectively, who came to clinic primarily because of 
second degree prolapsus. A similar priA'ate patient,, aged 68 years, came to me 
at this same period for bleeding from a pedunculated cerA’ical fibroid. Further 
examination revealed a pseudomucinous cystadenoma extending to the umbilicus. 
None of these three Avomen Avhs complaining of lier abdominal tumor, tA\'o had 
histologically benign lesions and one had the small area of metaplastic epithelium 
shoAvn in the slide. No cases of Meigs’ syndrome AA'cre encountered in the group 
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Dr. Petlit nioulioiKifl inojieiablo carcinoma oi' tlic ovary. Frequently x-ray renders 
thc.8e patients operable. Since x-ray doe.s not bill the cancer tliey slioiild have a panhystercc- 
tomy and bilateral salpingo-oophorectoiny. Some of tlie.“e ])aficnts will survive in spite of 
extensive involvement. 

Dr. Pettit brought up the sub.ject of un.suspcctcd ovarian pathology discovered in normal 
aiipcaring ovaries that have been removed. One naturally wonders if the ovarie.= were really 
normal to inspection and pal])ation. At Philadelphia General Uospital, the standard treatment 
for j-ears in jiclvic inflammatory disease has been .a complete ablation of the pelvic organs. 
(There is more of an attempt at conservatism today.) In this vast source of material, ovaries 
were j)redominantly cystic jind neoplastic disease in such instances was not noted. 

The best guide a surgeon can have todaj' as to the necessity for oophorectomy is provided 
in Novak’s classification of ovarian tumors. Novak divides the ovarian enlargement into 
nonncoplastic and neoplastic group.s. In the nonneoi)lastic group he has listed the follicular, 
lutein, germinal inclusion and endometrial cyst.s. With the exception of the endometrial 
growth, surgeory is unnecessary in this group. 

DR. PETTIT (Closing). — I hud hoped my ]mper would cause some reactions and 
it did. I think I would like, in view of the discussions, to ])oint out to the audience that 
I made on my charts the ditferentiation between the cystic ovaries which were accompanied 
by abnormal bleeding and those which were not. 1 did that for the jmrpose of bringing out 
points in the discussion which have come up. I think we are agreed, fundamentally, that we 
wish to be conservative and I think we all arc removing fewer cystic ovaries than were taken 
out formerly. The associated pathology explains some of those cystic ovaries. Those with 
abnormal function are not always identifiable histologiciilly. We all know that ovarian 
adhesions arc likely to bo the site of cy.st fornuition. There were .32 casc.s of inflammatory 
disease which cuts down some on our apimrent delinquency. In a series of cases taken con- 
secutively with a largo number of operators, our statistics are conservative compared with 
recent reports in the country at large. Concerning surgery in carcinoma of the ovary, by 
palliative surgery I did not moan that attempts were not made to remove all possible car- 
cinomatous tissue, 1 meant that ascites and local extension were already present and extensive. 
I believe as you do. Dr. Beecham, that ma,ior surgery should be done on these case if possible. 
Unfortunately, in this particular group, we were unlucky because x-ray therapy plus surgery 
did not get these patients into an operable state. It was a fact that they were seen too late. 
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cnil surgeons, but gj-uocologists arc not guilflcss eitlicr. Iji tlie vast majority of such in- 
slauces unrecognized follienilar or corpus lutcuin cysts liave been ignorantly regarded as of- 
fending neoplasms, and a vital gonad lias been sacrificed or damaged. 

Now the question in my mind is that, when wc are ojicrating to correct pelvic pathology, 
tvo should not remove ovaries that appear and feel normal; and the pre.sence of tiny cystic 
elevations is usimlly normal. Neither do I sec how wc can simply draw an arbitrary line at 
any particular age regarding ovarian removal. What we elect to do depends upon individu- 
alization of the iiaticnt at hand. In all my experience at .Tefi'erson Hospital, I have only once 
encountered malignant cliange in conseiwed ovarie.s. 

Naturally, in pelvic malignancy, all the pelvic organs should be removed, and perhaps in 
women of the older ago group, conservation of apparently normal ovarie.s would not be so 
important. Certainly, however, there are many instances in which ovarian conservation is 
followed postojierativcly by much less vasomotor disturbance than when the ovaries have been 
removed. Even when technical reasons require ovarian removal, it is possible to use some 
healthy ovarian tissue by resecting it from the removed ovary and transplanting it beneath 
the rectus fascia, or even by allowing it to remain in situ in the neighborhood of the in- 
fundibulopelvic ligament. These bits of ovarian tissue !-ecm to function well, and such pro- 
cedures are worth while when ovaries cannot be loft in siln as is so often the case when deal- 
ing with chronic pelvic inflammatory disease. 

It has been mentioned that careful inspection of the ovaries may reveal the possibility 
of the presence of a true neoplasm, small in size, and, in such instance.®, I agree that it is good 
practice to bisect the ovary and resect such a localized tumor. I have done this on several 
occasions, and twice I have been rewarded by finding, J, a tiny dermoid, and 2, a luteoma. 

I think that every ovary visualized .shows a number of cysts, but thej- are usually reten- 
tion cysts and are nonncoplastic. One of the points that we constantly impress upon our 
students is to study the classification of cystic enlargements of the ovary, emphasizing the 
difl'crence between nonneojdastic cysts of the ovary, which are functional, and true neoplastic 
cysts, which may be benign or nmlignaut. Practitioner.®, too, should bo well informed in this 
respect. 

DE, CLAYTON T. BEECHAM. — Today wc all agree that the female pelvis in general, 
and the ovary in particular, receive a high degree of surgical assault and abuse. This is not 
warranted, but the attack continues unabated. Dr. Pettit mentioned 79 cases that were di- 
agnosed as x^athologic ovaries and had nothing more than follicular or lutein cysts. I have 
never seen a normal ovaiy that did not have normal follicular cysts in it. I sincerely wish 
the surgeons of Philadelphia and of America would cease to regard the follicular cyst as a 
Surgical entity. I do not sec any reason for their removal and cannot agree with their removal 
because of bleeding. The cause of bleeding is not from follicular cysts but from endocrine 
imbalance. 

Mention has been made of Crossen’s advice for removal of normal ovaries at age 43 
or more in all women having pelvic laxiarotomies. A few years ago he had a lower age limit, 
i.e., 40. One famous gynecologist said years ago that no woman needed her ovaries except a 
neurotic individual. Then recently, another well-known gmiccologist stated that a woman 
over 35 does not need her ovaries. Such an understanding of ovarian function and female 
endocrinology is a little hard to understand. Yet, unfortunately, it is in everyday itse in this 
country. I would say, if we are going in for prophylactic surgery against cancer, wh}- take on 
such an uncommon malignancy. I have not heard Crossen jiropose bilateral mastectomy for 
women because they are on an operating table and over 43 years of age. Y'e looked up the 
last thousand gjmecologic admissions to our private service and found unilateral or bilateral 
oophorectomy for neoplastic disease of the ovarj’’ in thirty-four instances. Five of these cases 
were malignant. From my own figures, I have disregarded. Crossen ’s remarks and believe they 
have been given too much jmblicity. Many tilings have been handed down to us in all branches 
of medicine and they constitute nothing more than the perpetuation of error. 
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of tl)is drag for amnesia and analgesia was found lo be suffieient for delivei-y 
also. Wlien necessary, delivery was completed under ether, gas-oxygen, or 
local anesthesia. In Group Two a deliberate attempt was made to complete 
delivery under intravenous sodium vinbarbital alone without any .su])plcmental 
anesthesia. 

The patients in Group One com])rised 14.o ]n'imiparas and 10.5 multiparas, 
ranging in age between 18 and 45 years. Presentation and position in this grou]'» 
Avere 12 breech and 234 A’crtex (left occi]htoanterior 115, right occipitoanterior 
107, left oceipitopo.sterior 4, and right occipitopo.sterior 8). 

Method of Administration 

The method of administration ip this group as a rule Avas unifonn. 
Demerol (meperidine) and scopolamine A\-erc administered aa’Iicu active labor 
Avas in progress AAuth uterine contractions four to five minutes apart, or aaIicii 
the cerAUX shoAved at least Iavo fingerbreadths dilatatioii. The initial dosage Avas 
1% grains of Demerol and V(ioo grain of scopolamine; grain of scopolamine 
Avas given one-half hour later. Either Demerol or scopolamine or both Avere 
repeated as indicated as labor progre.ssed. Sodium vinbarbital Avas administered 
intravenously aaIicu the cervix Avas fully dilated in both primiparas and multip- 
aras, and Avas repeated as necc.s.saiy if restlessne.ss Avith pains occurred at any 
time prior to the completion of labor. Occasional restlessness dne to the admin- 
istration of Demerol and scopolamine Avas controlled by the intraA'cnous adminis- 
tration of sodium vinbarbital before full dilatation had occurred. 

Forty-three patients in Group One, or 17.2 per cent, received no preliminaiy 
medication, as they entered the hospital avcII advanced in labor and ready for 
intravenous sodium vinbarbital. These 43 patients Avere “screaming” multip- 
aras ; sodium vinbarbital is an excellent drug for this group, since the patient 
is asleep in the course of Iaa'o minutes and is Avell under control for proper 
preparation and delivery. 

At the beginning of this study sodium vinbarbital Avas in.iected in- 
travenously in an initial dose of 4 or 5 grains, but as our experience Avith this 
drug became more extensive the dosage AA-as increased so that it is noAv routine 
practice to ghm an initial dose of 10 grains folloAved by 5 or 10 grain doses as 
indicated until completion of labor. It is at this point that failures Avill occur 
AAuth the intraA^enous use of this barbiturate if an insufficient dosage is em- 
ployed. Before full acquaintance AAoth the drug is achieved there is a tendency 
to hesitate to give the full 10 grain dose intravenously, since the patient may 
appear to be Avell sedated and asleej) after 5 or 6 grains have been injected. 

In the present study an attempt Avas made to indiAU dualize dosage (Table 
I). HoAA^evei’, this has been found to be unnecessary and, in fact, it is loss 
adAmntageous to individualize the initial dose. A routine initial dose of 10 
grains, irrespective of the body AA'cight of the patient, has been found to be the 
most satisfactory method. Subsequent dosage then is indiA'idualized and 
regulated by the response of the patient, as gauged by restlessness A\-ith pain. 
The ideal reaction to uterine contractions Avhile under this drug manifests it- 
self simply in increased respiration Avith a snoring sound, biit Avith no movements 
except a bearing doAAUi effort. When the patient exhilnts a desire to roll over 
or move her arms and legs in a restless manner AA'ith pains, it is an indication 
for further medication then or relathmly soon. This has been obseiwed to be 
the best criterion for further medication in this group and is Avithout danger. 

The length of labor before any medication Avas given vai’ied from one hour 
to seventeen and one-half hours. The elapsed lime b.etAveen preliminaiy medica- 



THE CLINICAL USE OF SODIUM VINBARBITAL BY THE 
INTRAVENOUS ROUTE IN OBSTETRICS- 

Louis G. Fournier, M.D., Syracuse, N. Y. 

(From the St. Joseph’s Hospital) 

S ODIUM viubarbitalf is a soluble barbiturate provided in capsules for oral 
administration and in sterile solution for intravenous use. It is classed as a 
sedative, hypnotic, and analgesic agent. This drug has a wide margin of sa^etJ^ 
Its action is of short duration and it is relatively free of undesirable side-effects 
such as excitation or “hang-over.” 

The pharmacology and toxicology of tliis barbiturate have been investigated 
by a number of workers,'"* partieularlj'- with respect to its effect on blood 
pressure and respiration, and it appears that sodium vinbarbital is a relatively 
nontoxic compound when employed in therapeutic doses. It has the advantages 
of rapid action and low toxicity, and causes no depression of tlie respiratory or 
cardiac centers. The drug is largely detoxified in the liver. 

]\Iany hospitals, including ours, have not the resident staff that is almost a 
necessity for the proper administration and guidance of the more complicated 
routines in lalior for the relief of pain and mental stress. Favorable reports on 
the oral and intravenous usage of Vinbarbital sodium by Prince, Evans, Bern- 
.stinc, and Lewis brought us to the study and usage of Vinbarbital sodium in- 
travenously at St. Joseph’s Hospital. If this method combined a wide margin 
of safety for both the mother and baby with satisfactory amnesia, analgesia, 
and anesthesial effects combined with utter simplicity of administration, we 
felt we would have a drug and method highly advantageous to our needs. 

With these factors in mind a study of the intravenous administration of 
sodium vinbarbital during labor was undertaken. The material presented 
represents 500 unselected patients from the private service at St. Joseph’s 
Hospital. Since our only past experience with intravenous barbiturate deriva- 
tives had been with drugs such as pcntothal, precautions were observed with 
respect to dosage at the beginning of this study until the results to he anticipated 
with this particular preparation could be ascertained. The dosage then was 
gradually increased until the present satisfactory dosage levels were established. 

The eases reported here have been divided into two groups of 250 patients 
each. In Group One no attempt was made to deliver under intravenous sodium 
vinbarbital anesthesia alone, except in tho.se instances in which routine usage 

*Pre.‘;Gnle(l before the Central New York Aspociation of Obstetricians and GynceoloRists. 
Syracuse. N. Y., Sept. 30, 1917, and the Obstetrical and Gynecolofrical division of the Rochester 
Academy of Medicine, Rochester, N. Y"., Dec. 10, 19-17. 

tSodiuin vinbarbital is the nonproprictary name for sodium 5-cthyl-5- (l-rnethyl-l-butenyl) 
barbiturate, and is distributed under the name of Delv'n.al .sodium vinbarbit.al. rlie mtucrial 
used in this study was provided throuph the courte.sy of the Medical Rc.“earch Divi.sion, Sliarp 
& Dohmc, Inc., Glenoldcn, Pennsylvania. 
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dents. No spcciul knowledge or skill was reqiiired exce])t, the ability to insert 
a needle in a vein. Any availal)le vein in the ui)])cr or lower extremities was 
used. A 10 c.c. syringe with a 20-gauge needle wa.s employed, and approxi- 
mately one and one-half minutes wei’c allowed for the injection of 10 c.c. of 
solution containing one gi’ain of sodium vinbarbital per cubic centimeter. The 
rapidity and case of action arc remarkable; deep sleep accompanied by deep, 
regular breathing with good color occurred in the majority of patients before 
the injection was completed. Eesllessne.ss can be avoided entirely by adequate 
dosage. Additional intravenous .sodium vinbarbital medication is given wheii 
restlessness with ])ains is observed, and there has been no evidence in any in- 
stance of overdosage with the use of this method. 

There was no_ apparent effect on the duration of labor. Uterine contrac-. 
tions were not diminished in inten.sity or in rate. Dilatation progre.s.sed rapidly, 
and a large percentage of patients showed a good bearing down action. 

Effect on the Mother 

Sedation was classified as complete, incomidete, or failure. Complete 
sedation was obtained in 132 jnlmiparas and 94 multiparas, a total of 226 
patients (90.4 per cent). In the rcstle.ss group of 14 jjrimiparas and 7 multip- 
aras, a total of 21 patients (S.4 per cent) in whom sedation was incomplete, 
full amnesia, was obtained but the patients were restless with pains and difficult 
to control. Thi'cc multiparas (1.2 per cent) were classified as failures with 
respect to sedation. These patients were drow.sy but did not go to sleep, and 
remembered scattered incidents after 1hera})y, With our pi’csent knowledge 
it is believed that a larger initial dose of sodium vinbarbital or more adequate 
supplemental administration of the drug would have controlled the restless 
patients and those in whom sedation was not obtained. Twenty of the group 
of 24 patients in whom sedation was cla.ssified as incomplete or failure were 
among the first studied and these patients received an inadequale initial dose of 
sodium vinbarbital. In the remaining four patients the initial dose of 10 grains 
was satisfactoiy, but a supplementary dose was not given or was inadequate. 
There have been no restless cases or failures among the last 175 cases .studied 
in this group of 250. 

Additional anesthesia for delivery or repair was not required in 66 primip- 
aras and 55 multiparas, a total of 121 patients (48.4 per cent) beyond the 
routine iiiti'avenous administration of sodium vinbarbital, although no attempt 
was made in this group to deliver with the use of this drug alone. A small 
amount of inhalation anesthesia was needed for delivery hut none for repair 
in 44 primiparas and 32 multiparas, a total of 76 patients (30.4 per cent). 
Either regular inhalation anesthesia or local anesthesia was employed in the 
remaining 35 primiparas and 18 multiparas, a total of 53 patients (21.2 per 
cent) for delivery and repair. 

In other words, nearly 50 per cent of this group obtained anesthesia effect 
sufficient for delivery and repair, although this was not deliberately attempted 
in this group. Another 30 per cent Avere repaired without further anesthesia. 
Only 21 per cent required full anesthesia. 

The maternal blood pressure Avas checked before the intravenous administra- 
tion of sodium vinbarbital and every tAventy to thirty minutes thereafter until 
delivery. . There Avas no change in blood pressure of any significance except in 
four ea.ses, and these Avere not alarming changes. In one of these patients 
there Avas a slight rise in blood pressure, and in the remaining three a slight drop. 

TheseminorchangesAA’-eretransitory and of short duration. 

Kespiration Avas not affected in any ease. Respirations remained full, 
re"-ular and at the rate of 18 to 20 per minute. Occasionally, because of com- 
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lion and intravenous sodium vinbarbilal ranged from ten minutes 1o thirteen 
and one-balf hours. In tlie primiparous group 56 imi- cent i-cceived Demerol 
and scopolamine over two hours before intravenous sodium vin])arbital therapy 
and 35 per cent less than two hours before the latter. In the multiparous 
group 20 per cent were given Demerol and scojmlamine two hours or more before 
the barbiturate and SO per cent under two hours. 


Taule I. Bosark or Sodium Y]xr.\i!1!1tai, 


NO. OP PATIENTS 

! PERCENTAGE OP TOTAL PATIENTS i 

TOTAL DOS-AGE" 

3 

1.2% 

20 graiiLs 

1 

0.4% 

16 grains 

20 

8.0% 

15 grains 

I 

1.6%) 

•13 grains 

5 

2.0% 

12 grains 

147 

5S.S% 

10 grains 

67 

26.8% 

8 grains 

2 

0.8% 

7 grains 

1 

0.4% 

6 grains 


*In this group 215 patlent.s "wore given a single intravcnou.s close of sodium vinbarbital 
and 35 patients received 2 or more doses. 


The period between intravenous sodium vinbarbital admini.st ration and 
delivery varied from five minutes to eleven hours. Delivery occurred in 70.8 
per cent of the primiparas under tivo liours and in 29.2 iier cent over two hours. 
In the multiparous group 93.2 per cent delivered under two hours, and 6.8 per 
cent over tivo hours. These results tend to corroborate the impression that 
uterine contractions were not diminished or delayed by the use of this drug and 
labor was not prolonged. In fact, in many instances labor ju-ogressed much 
more rapidly after administration of intravenous sodium vinbarbital. The 
response to rectal or perineal pre.ssure uitli bearing doivn effort was good under 
this therapy. 

The elapsed time between the onset of labor and the intravenous administra- 
tion of sodium vinbarbital, the elapsed time betiveen preliminary medication 
and sodium 5inbarbital intravenously, or the elapsed time betiveen administra- 
tion of the barbiturate and delivery did not in any way affect the progress of 
labor or the reaction of the mother or baby. This is an important point, since 
sodium vinbarbital can be given intravenou.sly at any time without fear of 
harm to mother or infant because of poor timing or an inadequate time interval. 

The data presented in Table II show that over 70 per cent of jiatients re- 
ceived intravenous sodium vinbarbital therapy at full dilatation. This routine 
was adopted for the sake of uniformity in this study and also because the 
majority of patients M'ere comfortable to ibis point with ]U’eliminary medication. 
IIo5vever, the drug can be administered at any stage of dilatation with satisfac- 
tory results. 


Tabi.e II. Intravenous Sodiuji Vinbarbital Medication With Relation to Bilatation 


PRIMIPARAS 

Mtn.TlPARAS 

1 PERCENTAGE OP 

patients 

1 FINGERBREADTHS 

DILATATION 

121 

63 

73.0%. 

Full 

11 

7 

7.2%o 

4% 

9 

23 

12.8%, 

4 

4 

10 

.5.6%, 

3 

0 

2 

0.8%, 

2% 

145 

105 




The intravenous medication in this series 5vas given by the author, by the 
various interns in the hospital, the graduate nurses on duty, and medical stu- 
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Table HI. Petal jroiiTAT.rry (Gnour One) 


Total miinbcr of baliios clolivorcrl 2of) 

Stilll)irtlia 0 

1 true knot 

.1 abruptio placentae at 7 months 
1 tM'in with vclainentous insertion of the coni 
1 monstrosity 

1 li/y month crythroblastotic iiifmit 

1 anomaly of umbilical cord 

JiTeonatal deaths , i~i 

2 G month twins, lived 1 and 2 days 
2 G'/{> month twins, lived G days 

1 congenital atelectasis 

'I'otal number of infants lost 1 1 

Gro.ss fetal mortality 4.3% 

Corrected fetal mortality (u neonatal deaths) • 2.0% 


Tabi-e IV. Effect of AtF.mcATiox on 250 Living Infant.s 


DEGUEE OF ASPHYXIA 

1 NUMBER OP INFANTS 

1 PERCENTAGE OF INFANTS 

None 

200 

SO.0% 

• jNIild 

31 

12.4% 

^todcrato 

19 

7.G% 


250 



Method of Administration 

The routine for intravenous administration of sodium vinbarbital in this 
group was identical Avith tliat of the previous group of patients, exceift that at 
the time of delivery additional sodium vinbarbital was given if sedation was not 
sufficient for delivery. A total dosage of from 10 to 25 grains (average 15 
grains) of sodium vinbarbital was administered intravenously (only one patient 
received the maximum total dosage of 25 grains). Ten grains of the barbiturate 
were given routinely as the initial dose at full dilatation, and medication was 
repeated in 5 to 10 grain doses as necessary. 

This group contained 129 primiparas and 121 multiparas. There Avas 
236 cephalic presentations and 14 breech. One Imndred six AA^ere right 
occipitoanterior; 111 Avere left occipitoanterior; 6 Avere left oecipitoposterior ; 
and 13 Avere right oecipitoposterior. 

Spontaneous delivery shoAved 37 primiparas and 50 multipai’as. Loav 
forceps shoAved 93 primiparas and 61 multiparas. Midforceps Avere used m 
four primiparas and one multipara. High midforceps AA'^ere used in tAAm primip- 
aras. 

Rotation of the po.sterior head A\ms done in ten cases, tAvo cases by manual 
rotation and eight eases by the use of forceps. 

One hundred sixty-seven eases had episiotomy and repair performed. 

One case of Diihrssens incisions of the cendx and one ease of Piper forceps 
in the aftereoming head. 

Effect on the Mother 

Satisfactory amnesia and a’nesthesia Avere obtained Avith the intraAmnous 
use of sodium vinbarbital and no supplemental anesthe.sia AAuth other agents 
Avas required in 246 of these patients (98.2 per cent). Taa'o patients AAdio re- 
ceived a total dosage of 15 and 20 grains of the barbiturate, respectively, aattg 
' too restless for delivery, and anesthesia Avas completed Avith ether. One patient 
Avas «iven ether to control delivery of the head because of a previous rectovaginal 
fistufa In a fourth patient version Avas contemplated and ether Avas given 







Volume 56 
Number 5 


INTE AVENOUS SODIUM' VINBAEBITAL 


917 


plete relaxation, the tongue fell against the roof of the mouth impending the 
air passages. When this occurred, the usual metal airway was inserted. 

The only significant pulse changes noted were in nine eases. The change 
was a slowing of the pulse rate with no alteration in character otherwise or no 
change in heart sounds or rhytlnn. This change was of short duration with a 
return to the original rate. This effect is sometimes noted with Demerol alone. 

Every woman in this series was questioned as to her memory of labor and 
deliveiy. In 99 per cent there was complete loss of an.y recollection of events 
from the intravenous administration of sodium vinbarbital until . some hours 
after delivery. All patients slept from one to six or eight hours following 
delivery. Sleep was quiet, deep, and restful ; on awakening the patients felt 
refreshed and there were no complaints of “hang-over.” No restless patients 
were encountered in this post deliverj'^ period. There was no instance of nausea 
or vomiting and no apparent contraindication to the intravenous use of sodium 
vinbarbital. All patients were satisfied with their experience and expressed a 
desire for this type of medication in the future. 

Effect on Infants 

The data on fetal mortality are ])resented in Table III. Of the six still- 
born infants, four died prior to admission of the mother to the hospital. These 
were the monstrosity, the erythroblastotie infant, and eight-month twin with 
velamentous insertion of the cord, and the complete abruptio placentae at seven 
months. These four deaths can in no way be attributed to the use of sodium 
vinbarbital. Two infants died during labor, one had a true knot of the cord, 
and the second one, a ruptured umbilical cord vessel from an anomaly of the 
cord. These deaths likewise were not attributable to the intravenous barbiturate 
therapy. Medication also was' not a factor in the four neonatal deaths of pre- 
mature twins. The neonatal death due to congenital atelectasis cannot be 
definitely proved one way or the other to have been affected by the barbiturate, 
since an autopsy was not permitted. However, tlie impression was obtained 
that this death was not influenced by medication. The infant breathed and 
cried spontaneously and immediately, but the breathing was obstructive in type, 
and true thoracic breathing was never established. It is believed that this 
baby might have been saved by bronchoscopy. 

A change in the fetal heartbeat was noted in only four instances in this 
series, and was characterized by an increase from 140 to 160 or 170 for a short 
period. All four of these babies survived. 

Considerable care was exercised in collecting data with respect to the effects 
of medication on the infant. Those infants who cried spontaneously were not 
considered to have any asphyxia. Infants who needed only the clearing of the 
air passages were classified as mildly asphyxiated. Infants who in addition 
required carbon dioxide and oxygen were considered to be moderately 
asphyxiated. No respiratory stimulant other than carbon dioxide and oxygen 
was required in any infant. The. color of all the b.abies was good, and no great 
difficulty was encountered in establishing respiration in any group. A further 
breakdown of the 19 babies classified as moderately asph.>Tiiated (Table IV) 
revealed that in 13 of these other factors were involved, such as a long hard 
labor, partial separation of the placenta, midforceps delivery, or version com- 
plicating the pictui’e and contributing to fetal embarrassment. The elapsed time 
between administration of sodium Mnbarbital and deliveiy or the size of 
barbiturate dosage did not appear to play any part in the incidence of asph 3 'xia 
in this series. 

Group Two comprised 250 patients in whom a deliberate attempt was made 
to deliver under intravenous sodium vinbarbital alone without .sup])lemcntal 
anesthesia. 
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refi-eshed. Restlessness was not a common i'eatuve. Wlicn it occurred, further 
inti’avenous admijiistration of sodium vinbarbital effect ivoJy controlled it. 

5. General anesthesia when indicated was not com])licated by the previous 
use of sodium vinbarbital. 

6. Uterine contractions were unaffected by the use of this barbiturate. 
Labor was not prolonged, and po.stpartum hemorrhage did not occur in this 
series. 

7. It is recommended that an initial do.se of 10 grains (0.6 Gm.) be admin- 
i.stercd routinely. Subscciucnt doses of 5 or 10 grains (0.3 or 0.6 Gm.) then 
are given when restlessness is evident with uterine contractions. 

8. The results indicate that sodium vinbarbital, administered intravenoirsly, 
is a very satisfactory drug for the induction of ob-stetric amne.sia, analgesia, 
and anesthesia. 


— An additional 
with comparable re.siilts. 


uOO patients have been delivered, since this paper was submitted, 
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to relax the iilents latiajtletely. Tims tiu'rc wci-c aelually tjnly 2 failures, not 
witli respect to iuinlfiesia aitd amnesia l>uf with regard to fuii anestliesia. ami 
the jicreentaui' of jiatii'uts nhtaininu j'omplele sedation then was h!l.I j)er cent. 

Effect on Infants 

total of 2o2 hahies were horn t(» these ‘JhO niolheis. Xo fiifferenee from 
the previtms uroup was observed with respect to the necessity for resuscita- 
tion of infants, 'I'lie administration of sitdiitm vinharhitai for delivery did not 
itn-rease the incideuee of either mild or moderate asphyxia in tins irroip). Tin' 
data on fetal mortality ar<' civen in Table V. 

T.mo.i; V. FiaAi. Mor.r.M.rrv ittr.un- Two) 

Total moulu'r of tiahic.s itelivcrcd 

Stiilhirtlis 

(1) eoatrte'ti'il }>t>lvis, loua lalun. v.iiti 

Uoatli of fct!0= (iurititx operation 
iL'f Jiineerateil fetuses, dead liefore .•ldlllis^i')u of 
inotlier t<i Imsiiitat 

X'conjdal de.nilis- cdl j»roniiiluret 0 

1 7*uinutti infant, ‘J’A It*.. li\<'d 2 days 

1 7'inoiitli infiinl, J Ih. •> o;'.. lived L’t lirs. 
t remnutli infant, lived few Innirs 

2 atl'-inontli twins, lived o Jionjs 
1 S-inontU toxic infant, lived .7 dtiys 

'I'otnl mindier of infant'^ lost 0 

ftross fetal laortalify 
Corrected fetal inoftnlity 
_ (i> jo^onatal den(Iis'!_ 

Two maeei'ated fetuses dt'ad hefttre a<hiiiltanet> to the hosjtilal eaiiiiot he 
iittrihuted to nieilieation. 'I'he third stillhirth w;is tlisiineily a «‘ase tiuil should, 
have been seetioned ejtrlier. and fetal .detilh oeenrred tlnrino ee.sarean seetion. 
This fiise nndotthtedly died because of et'relu'al d:im:ioe. in the neonalttl trrotij) 
three babies were nonvitihle infants of liv(‘ and one-h!ilf months. Three liahie.s 
were six and one-luilf to .seven months preniiit tires weiuhinu jess than 2 pounds 
and toxic. All these hahies lived lonvj enon”h to exeiise the harhitnrale of eom- 
plicit.y, I believe. It will he noted tluit tlte increased dostioe ;ind of necessity 
late, fitinl dostifre for delivery did not alter llte h'tal mortiility rate in this tii'onp 
over the itrcviou.s group. 

There was no maternal mortttlily in the,se oOO etises. 

Summary and Conclusions 

1. In the study itresenlcd herein, nOO jttitionls received sodium vinlttirhilal 
intriivonoualy for ohsletrie amnesia, analgesia, juid anestliesia. 

2. A total of 508 infants was delivered with it gross fetal mortiility of 8.0 
per cent and a corrected fetal mortiility tif 1.8 ])er cent. X'o fetal deiilh could 
he atlTibuied to the use of this drug. There wiis no maleriml mortality. 

8. Complete amnesia itnd analgesia were obtained in 497 imtients (99.-t ]H'r 
cent). Anesthesia was satisfactory for delivery in 240 patients (98.4 ])er eenll 
in whom this effect was atlcmptod. 

4. Tlte intriivonous iidmini.slration of sodium vinharhitai is a sim])]e 
])roeedurc, requiring no spociiil .sUill. Indnclion of .slcej) wiis almost instanla- 
neoTis; there were no “hiing-ovor” symplom.s, ]iiitienlR awakening rested and 
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going to be neces.saiy, tlie rate of! inci-ease was more ra])id. The vaginal smears 
were repeated nnlil full estrogen olTcct' was observed or until the symptoms 
had reached their minimum level. 

The Amginal smeai-s were stained with Shorr’s^” stain. The patients were 
classified into J'our gi-oups dei>ending on the severity of their symptoms. A 
similar classihcalion has been used by Fluhmann.* The vaginal smears were 
graded as Keaction I, 2. 3, or 4, as described by Geist and Salmon.® Keactionl 
represented complele estrogen deficiency and was eharacicrir.ed by a pre- 
dominance of! basal cells with leucocyics. ei'ylhi’oeyte.s, and debris. Reaction 
4 i-epresenled full esirogen effect Avilh large flat cells with p 3 'knotic nuclei, 
Icucopcnia, and no debihs. Jleaclions 2 and 3 are intei-mcdiales betAveen these 
Iavo extremes. 


Results 

Guour I — 1.3 Patikxts 
Uia.lKF OF SA'MI'TOM.S: 
p.'irtial 1 

S:iti.«fac)ory 12 


MINIMAL EFFECTIVE DOSE 

NO. OF PATIENTS 

0.2 mg. per day 

1 

0..3 mg. per day 

2 

0.4 mg. per day 

3 

0.5 mg. per. day 

3 

1.0 mg. per day 

3 

1.5 mg. per day 

1 


Group 11 — 7 Patiknts 
RKUEK OF .SYMPTOMS: 
I’.'irtial 2 


Satisfactory 5 

AriNlMAIj EFFECTIVE DOSE 
0.2 mg. per day 
0..3 mg. per day 
0.4 mg. per day 
1.0 mg. per day 


XO. OP PATJENT.S 
1 
2 
3 
1 


Group III — 4 Patient^ 
REEiEP op .symptoms: 
Partial 0 

Satisfactory 4 

MINIMAL EFFECTIVE DOSE 
0.4 mg. per day 
O.o mg. per day 
1.0 mg. per day 


NO. OF PATIENTS 
1 
2 
1 


Group IA' — 7 Patjext.s 

RELIEF OP SV^MPTOMS: 
Partial 2 

Satisfactory 5 


MINIM.AL EFFECTIVE DOSE 
0.5 mg. per day 

1.0 mg. per day 
1.5 mg. per day 

2.0 mg. per day 


NO. OF PATIENTS 
1 
2 
2 
2 



A CLINICAL EVALUATION OF DIENESTROL IN THE CLIMACTERIC 

• Joseph G. Vivi^vno, JI.D., St. Louis, Mo. 

(From the Department of Ohsteirics and Gynecology, St. Lords University) 

D IHYDROXI-DIPHENIMj-HEXADIBNB, commercially known as dienes- 
trol,'"' was first discovered to have estrogenic activity by Dodds and his 
associates in 1938.^ At this time, the work done with the drag was restricted 
to animal experiments. These investigators determined, using castrate female 
mice, that 100 per cent estius could be produced with a dosage of 3 gammas of' 
dienestrol by mouth, while with diethlystilbestrol only 70 per cent estrus was 
obtained. Emmens'* determined in similar experiments that dienestrol by mouth 
produced results comparable to four times the amount of diethlystilbestrol. Due 
to the difficulty and the expense of synthesis of the drug, no fui’ther investigation 
was carried out at that time. 

Recently the development of an easier and cheaper method of synthesis has 
resulted in further investigation of its clinical properties. In 1938, Barnes^’ ® 
investigated a group of menopausal patients, and determined that a dosage of 
0.1 mg. twice daily was sufficient to relieve menopausal sjnnptoms. Senile 
vaginitis and concurrent sjmiptoms were relieved in several cases. None of these 
patients exhibited any s.’^nnptoms of intolerance. 

Pinkler and Beekei',®’ ° in 1946, in a series of seventy-three patients in the 
climacteric, determined that thex’e was a high incidence of relief of sjnnptoms and 
a very low incidence of toxicity on dosages of 0.2 to 1.5 mg. per day. 

Sikkema and fSeveringhaus,^^ also in 1947, in a series of twenty-one patients, 
reported similar findings and suggested optimum dosages of 0.1 to 0.6 mg. per 
day. There were no toxic effects. 

Rakoff, Paschlds, and Cantarow,^^ using the drug in forty menopausal 
women, determined the dosagg range from 0.1 to 1.0 mg. per day with no symp- 
toms of intolerance. 


Method of the Present Study 

A clinic was established for menopausal patients at Firmin Desloge Hospital 
in St. Louis, and all patients who complained of s^miptoms which might be due ' 
to the climacteric were, referred for evaluation and treatment. The patient, on 
her initial interview, ivas cpiestioned and an evaluation was made. Those patients 
who seemed to have predominating psychic factors were eliminated from the 
study. Those patients with organic disease whose symptoms might simulate 
those of the climacteric were also eliminated. 

•The patients who were chosen for the study were examined gjaieoologically 
and a vaginal smear was made. They ivere started on dienestrol at a dosage of 
0.1 mg. per day. The patients were seen weekly and questioned as to symp- 
toms. Each week the dosage was increased until symptoms reached a constant 
minimum level. Each week a vaginal smear was taken. The dosage increase 
was usually by 0.1 mg. per day each time the patient was seen. In a feiv 
patient s, in whom it was obvious after a short time that larger doses wei‘e 

‘Dienestrol wa.s supplied b>' "White Laboratories, Inc. 
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3. Diencslrol proclnccs an nmi.siinlly low number oi' toxic effects and, as far 
as this study is concerned, none that were not easily controlled. 
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Summary and Discussion 

Fifty-nine patients were treated in the clinic. Of these, thirty-one are re- 
ported. The remaining tiventy-eigiit were eliminated because of irregular attend- 
ance and failure to use tlic medication as i^resei-ibed. Of the reported group, four 
were premenopausal, sixteen had experienced a spontaneous menopause, and 
eleven had experienced a surgical menopause. Of the reported group, 84' per 
cent were satisfied with the relief provided by dienestrol. The remaining 16 
per cent admitted partial relief but not complete satisfaction. 

From the above tabulations, it can be seen that, as the severity of symptoms 
increases, the dosage necessary for maximum relief increases. This, of course, is 
not true in all cases, but there is a definite trend in that direction. The dosage 
range is from 0.2 mg. per day to 2.0 mg. per day. The majority fall into a range 
of 0.4 mg. per day to 1.5 mg. per day. An occasional patient requires more or 
less. Nineteen of the thirty-one were maintained with satisfaction on 0.5 mg. 
per daj’’ or less, six more between 0.5 mg. per daj* to 1.0 mg. per daj' and seven • 
needed 1.0 mg. per day to 2.0 mg. per day. Because of the discrepancy between 
these doses and those ]n‘eviously reported, attempts were made to decrease the 
dosage in those patients who were taldng 1.5 to 2.0 mg. per day. Invariably 
these attempts resulted in recurrence of syinptoms. 

Thirty of the thirty-one patients exhibited full estrogen effect in their 
vaginal smears, which, in almost all cases, occurred together with or soon after 
maximum relief of sjnnptoms. 

Of .the total group, one patient experienced nausea and vomiting on a dosage 
of 0.5 mg. per day. The drug Avas discontinued for one week and restarted at the 
level of 0.3 mg. per day with no further evidence of toxicity. Of the total group, 
two patients exhibited withdraAval bleeding. One of these Avas a tAventj^-seven- 
year-old castrate Avho had on several occasions receded estrogen therapy of 
various types. Several times during these courses of treatment she bled severely. 
TAvice the bleeding Avas so profuse that a dilatation and curettage Avere deemed 
necessary. After stabilization on dienestrol at the level of 2.0 mg. per day, she 
AAms placed on intermittent courses of treatment of tAventy days Avith a ten-day 
interval. During each ten-day interAml, she experienced AvitlidraAval bleeding 
which simulated a normal menstrual period. The other patient Avho bled Avas 
sixty-three years old, tAventy years postmenopausal. This patient voluntarily 
stopped taking medication for a period of one Aveek. During this period she 
spotted for one day. 

Of the total group, thei-e Avas no patient Avho felt that dienestrol was totally 
ineffective. 

Conclusions 

1. Dienestrol is an active estrogenic substance. It is efficient in the treat- 
ment of the symptoms of the climacteric and produces vaginal changes character- 
istic of any estrogenic substance. 

2. The optimum dosage of dienestrol varies Avith the individual. Dosages of 
0.2 to 2.0 mg. per day Avere given during the course of this study. Speaking 
generally, the dosage of dienestrol parallels the severity of the s3nnptoms. 
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of the second nionlh, so Hint llie fault was not ascertained. Jn the repeat sce- 
tions, where a previous sterilization was snp])osodly cari-ied out in other clinics 
and failed, and this was true in six cases, we found the round ligament had 
been identified as the tube in three ca.ses, and, in two others, the tube had been 
apparently .so buried in adhesions that its structure had not, been identified suf- 
fieiently for obliteration. Tn the sixth case, bilateral salpingectomy had been 
performed by an excellent gynecologic surgeon. At .section, the right ovary 
was found directly adherent over the uteiane coiam. We feel that eveiy woman 
should be offered sterilization at the repeat section if .she has one child living 
lind well and the child at cuiTcnt section is a])parently health.y and normal. 
This may ap])car too conservative but it .seems reasonable, that, with the possible 
difficulties that may arise, it is hardly fair to a.sk a inother to assume any 
further risk voluntarily. 


CAUSES FOR SECl’IOX 

NO. 


PER CENT 

Placenta xn-evia 

r,2 


10.1 

Seiiaratcd placenta 

24 


4.7 

Previous section 

121 


23.7 

Ceplialopolvic clisproportion 

112 


21.1 

Contracted pelvis 

77 


15.1 

Breech 

5 


.98 

Prolapse of cord 

.1 


.39 

Elderly primipara 

5 


.98 

Plieuraatic heart di.soaso 

45 


8.8 

Iilultiplc sclerosis 

2 


.39 

Pernicious anemia 

1 


.19 

Psychosis 

.1 


..59 

Diabetics 

10 


.3.1 

Chronic ncphritics 

S 


1.0 

Pulmonarj’ tuberculosis 

IS 


3.5 

Fibroids 

5 


.98 

Eupture 

•> 


.59 

Gynecologic operations 

10 


1.9 

Stkkii.izjvtiox 

Multiparitj' 


118 


Heart conditions 


33 


Tuberculosis 


18 


Psychosis 


3 


Nephritics 


8 


Gjmecologic operations 


10 


Diabetics 


14 



Anesthetics . — ^We are inclined to use nitrous-oxide-oxygen-ether sequence 
because it definitely contributes to the speed and case of operation and to the 
more satisfactory postoperative recovery. To be sure, an anesthetic must be 
selected for the particular patient, but it goes without saying that no patient’s 
life should be in jeopardy by reason of an anesthetic agent per se. The patient’s 
need is to be evaluated and the anesthetic selected on that basis. The novelty 
of the anesthesia or the ease of the operating surgeon is decidedly a minor point, 
the safety of the patient is always the primary consideration. 


N»0-0-Ether 

402 

Spinal 

9 

Open Ether 

01 

Local 

14 

Tinethene 

2 

Pentothal 

5 

Avertin 

7 


REPOET ON 510 CASES OF CLASSICAL CESAREAN SECTION* 

A. C. Williamson, M.A., M.D., F.A.C.S., Pittsburgh, Pa. 

(From the Obsietrical Clinic of the Western Pennsylvania Ilospital) 

I 

W E ARE presenting this report of sections from a controlled clinic in wliieli 
the patients are closely watched and decisions made, for the most part, 
well in advance of section. The operations . were largely performed by the 
author and his associates, Drs. Loiighrey, Ingi-am, and Hnff, trained in and 
confining their work to obstetrics only. No long trials of labor have been per- 
mitted because Ave believe the competent obstetrician should be able, with the 
aids at hand, to make a decision without long delay. All patients in whom 
section is considered are x-rayed and receive the necessary pelvimetry. I 
favor stereoscopic pictures and want as mueh^ detail as ]) 0 ssible, so that ab- 
normalities of the infant as Avell as pelvic incompatibility might be discovered. 
The classical method has been chosen because of the speed and ease 'with which 
the operation is carried to eonclu.sion. 

Incidence . — The 510 eases presented are from a total of 21,759 deliveries, 
or an incidence of 2.3 per cent. The maternal depths, and these will be discussed 
more fully later, were six, or a mortality of 1.1 per cent. Of the infants, where 
live babies were anticipated, twelve died while the mother was resident in the 
hospital. There were 11 stillborn infants, all diagnosed before operation. The 
death rate, therefore, is 2.4 per cent. The weights of the children varied from 
5 pounds, 1 ounce, to 12 pounds, 9 ounces. 

The age incidence ranged from 13 to 47. Curiously, in the youngest of 
the patients the pelvic disproportion was at its Avorst. The condition, in one 
patient, Avas accompanied by congenital dislocation of both hips, in another, by 
scA’^ere bone tuberculosis, and, in the third patient, by congenital heart disease. 
We have alAA'ays been skeptical of accepting congenital heart disease as a legiti- 
mate reason for cesarean section, particularly if the patient had groAAm to adult 
life Avith no sign of cardiac difficulty, but, after seeing such an apparently Avell 
patient suddenly deA^elop a decompensation, a revision of opinion became neces- 
sary. In tAvo patients, both primipai’as, one at 44 and one at 47 years of age, 
Avith pelvic measurements on the borderline and x-ray shoAving Avell-calcifiecl 
fetuses, section Avas performed, despite the feeling that, had the patients been 
younger, tests of labor might have been tolerated. By far the greater number 
of sections, as Avould be expected Avere in the 20 to 30 year bracket. 

Some of the sections reported in the list Avere performed Avith sterilization 
at the request of various medical specialists and not primarily as an obstetric 
problem. 

Sterilization. — ^We sterilize by remoAung approximately an inch of each 
tube, obliterating at the cornu of the uterus Avith continuous catgut on an in- 
testinal needle and folding the distal end of the tube under the broad ligament. 
While never assuring the patient of a po.sitive sterilization, only one patient 
has ever reported a pregnancy and, unfortunately, she miscarried at the end 

‘Presented at the regular meeting of the Obstetrical and Gynecological Society of Pitts- 
burgh on Feb. 2, 1948. 
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There was a 1o1al o.[ five deaths out of 510 or a percentage of 0.98 per 'cent. 
These were all before the use of the sulfonamides or ])enieillin. 

Transfusion . — All placenta previa and all se])aratcd jdacenta patients were 
transfused. If the patient was not in good condition, the transfusion would 
he given before operation and repeated when necessary. Wiien in doubt, we 
feel transfusion is good judgment. Unless hematocrit, and s])ecific gravity read- 
ings are easily available, one is never able to evaluate the loss of blood or the 
effect of operation combined with the ]n-evious loss of blood. Transfusion is 
of value, using blood pressure and jnd.se as a cheek on the amount nsed. In 
transfusion, of course, it goes without comment that the blood pictures must be 
compatible and that careKil cross agglutination should be em])loycd. 

RMqyiurcs . — Three patients had gone into labor and dining the time of 
getting to the o])crating room the old scar had ruptured. At. operation, three 
other cases showed a beginning rupture through the old .scar and in seven others 
the scar was so thin that wo were amazed they had not ruptured. Of these, 
two were of the low cervical variety. 

Comments 

1. Each case should be evaluated, and, even when tlicre seems reasonable 
doubt, an x-ray will always guard against a jiossihlc abnormality. 

2. The previous morbidity of ])atient. 1.v])o of repair, or time interval seemed 
to have nothing to do with the t.vpe of scar. 

3. In 41 repeat cesareans, where the operation was for disiirojmrtion, tlie 
succeeding babies weighed from 4 ounces to 2 pounds, 7 ounces more than the 
previous ones had. The heads had to be dis])laced out of the pelvis. 

4. In 49 easo.s of repeat cesarean, the placenta was directly under the 
previous scar. 

5. One patient went to full term with a tubal jiregnancy and delivered 
a baby weighing SVe lbs. 

6. One patient developed an obstruction due to a loop of small intestine ■ 
becoming attached to a bleeding point at the left cornu. 

T. One psychosis patient ripped her wound open twelve hours after opera- 
tion and pulled out her inte.stines yet recovered without incident. 

8. One diabetic wentpnto shock three times within the first forty -two hours 
and recovered without incident. 

9. One patient, a primipara of 35 yeans, had a cerebral accident when in 
her second month. This is an extremely rare occurrence in pregnancy and par- 
ticularly so with recovery of the patient. There was no apparent connection 
Avith the pregnancy as far as cause and effect were concerned. The condition 
was diagnosed as probable congenital aneurysm of the cerebral vessel. Cesarean 
Avas decided upon to avoid the strain of labor, Avith its attendant possibility of a 
second accident. The patient has made a sustained recovery but apparently 
is going to have some permanent paralysis of the left leg and left arm. The 
facial paralysis has almost disappeared. 
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In preparation of the patient, previous to the appearance of Demerol, we 
avoided the use of morphia altogether except wliere local anesthetic was to be 
used, because it seemed to affect the infant. At the present time, the patient 
is given 150 mg. Demerol and 1/150 grain hyoscin, 30 minutes before opera- 
tion, and we have thus far had no difficulty in resuscitation. There was not 
much in the way of anesthetic difficulty in the less common types. In one of 
the spinal anesthetic patients, the l)lood pressure dropped alarmingly . for a 
short time. In one of the Pentothal, the patient stopped breathing on the table 
and the section was halted until respiration was again instituted. A curious 
thing happened in one of the Avertin patients. She was a good-sized patient 
and had a severe mitral lesion. She had been given % grain morphine before 
operation and % of the dose of Avertin per body weight. She did not become 
conscious until ninety-two hours after operation and seemed none the worse 
for the experience; indeed, the enforced rest had apparently aided the heart 
condition. 

Morhidity. — Using the set rule of considering any patient morbid who 
had a temperature of 100.4° F. two days consecutively or more, the patients were 
divided as follows: 110 patients, or 21.5 per cent, were morbid at some time 
postoperatively. Twelve patients had temperatures up to 105.2° P. 

These twelve had the following complications : 

1 Phlebitis 6 Abscess in the wound 

1 Emboli 4 Pyelitis 

Five of these patients had marked distention requiring stomach washing 
or the use of Wangensteen apparatus. In two patients the question of obstruc- 
tion became a problem. After careful evaluation, iy 2 oz. of castor oil was intro- 
duced in the Wangensteen tube and the difficulty disappeared. With disten- 
tion and vomiting, the decision requires attention to details and then courage. 
Since Demerol has been available, we use as much as 100 mg. every three hours 
for the first twenty-four hours after section and try to get patient on full diet 
by the third day. All patients are given pectoroclysis of 5 per cent glucose 
until taking fluids freely by mouth and we feel that our patients are more com- 
fortable now than previously by also omitting any postpartum pituitary ex- 
tract with the exception of the initial dose. 

Fetal Deaths . — 

5 Abnormality 3 Helena neonatorum 

2 Prematurity 2 Atelectasis 

Total of twelve in all . . . 2.4 per cent, 3 diagnosed before operation. 

Maternal Deaths . — 

1. Pneumonia. Entered hospital with lobar pneumonia of two days. This patient was 

a primipara, 19 years of age. She had a contracted pelvis, her membranes ruptured, and the 
medical consultant decided the operation would have to be risked J 

2. Diabetic. Noncooperative. Had been in coma at sixth month and again late in 

seventh month j. 1 

3. Died of massive pulmonary embolism on the 2nd and 4th days, respectively. Botli 

died within a few minutes after the sudden onset. Both these patients were primiparas of 
22 and 27 years respectively. Both were in the eighth month and both had central placenta 
previa : 

4. Peritonitis on the fifth day. In this patient, the referring doctor had reported no 

examination but rectal. On entrance, patient had ruptured membranes witli about three- 
finger dilatation. At operation, the baby showed . forceps marks, plainly indicating that 
an honest history had not been given 1 



THE OVARIAN HYPEREMIA REACTION: ITS USE IN QUALITATIVE 
AND QUANTITATIVE TESTS FOR URINARY CHORIONIC 
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(From ihc Department of OJistctric.s, Syracuse Untvcrsitij ^tcdical CoUef/c) 


A n accurate method for lesting for chorionic gonadotropin in the urine, 
using tlie ovarian liyperemia in the innnature rat as tiic end point, Avas fii’St 
reported by ReiprieV in 1933. Since tliat time, many otlicr authors iiavc 
reported a similar high degree of accuracy.''® Several Avorkei'S have been unable 
to obtain a dependable accuracy Avith this method.®’ 

The purpose of this report is to summarize our experience using this test. 
Tlie method in use is modified in a fcAV details from that employed in the labora- 
tory of Dr. Emmanuel Klempner.” Also included are some results of a dilution 
procedure AAdiich permits use of the hyperemia effect as a DAeans of estimating 
quantitatively gonadotropin excretion. 

Methods 

Qualitative, Test. — Immature female Avhite rats of the Wistar strain, Aveigh- 
ing betAveen 30 and 60 Gm., are used. The animals are kept at betAveen 72 and 
76° P. Tavo of these animals are injected subcutaneously each Avith 5 c.c. of 
concentrated morning urine, refrigerated until the moment of injection. The 
rats are killed Avith illuminating gas tAA'cnty-four hours after injection. This 
is not essential, but the carbon monoxide of the gas accentuates the hyperemia 
and makes the color reaction easier to evaluate. The ovaries, Avith a portion of 
the utei’us and of their mesentery, are dissected free. Sufficient tissue must be 
left around the ovary to prevent drainage of the blood from the ovarian plexus, 
Avith subsequent blanching of the ovary. ExeessiA’e intraperitoneal bleeding 
should be aA’oided, since staining of the OA’ary Avith blood may be misleading. 
After gentle blotting of the OAmry on moist gauze, the color is observed. 

The amount of color of the ovary is the basis for the reading of the test. 

The color is best cAmluated in daylight. The finding of one OAmry of the Iaa^o 

pairs Avhich is bright red, i.e., as red as the kidney, Ts sufficient for a diagnosis 
of “positive.” The presence of four pale AA’hite ovaries is 'interpreted as a 
“negative” test. When one or more of the ovaries is reddened to an extent 
more than Avill alloAV a diagnosis of “negative,” but still is not as red as kidney, 
the test is reported as ‘ ‘ equivocal. ’ ’ 

In instances Avhere a definite diagnosis cannot be made, for example, Avlicn 
the urine is toxic to both of the test animals, AAdien one of the animals dies and 

the other animal is read as “negatNe” or “equivocal,” or Avhen the reading 

of the test is “equivocal,” it has been found convenient and timesaving to 
request submission of another urine specimen for testing. Repetition Avith the 
same specimen usually gAes a re.sult similar to that obtained on the first test. 
Occasionally, detoxification of the urine Avith ether is necessary Avhen another 
specimen cannot be obtained, but the detoxification is undependable and fre- 
(piently is not effective. When a “negative” response is obtained in animals 
which appear moribund folloA\nng injection of urine, the test is repeated. Toxic- 
ity is, in almost all eases, due to bacterial contamination of the urine. 

930 
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10. 'Adliesions did not play a large role but the imprassion was that we 
were inclined to find more where there had been previous extraperitoneal 
sections. 

• Conclusions 

Five hundred and ten cases of low classical cesarean section have been 
presented, an incidence of 2.3 per cent. A maternal death rate of 0.98 per cent 
and a fetal death rate of 2.4 per cent. 
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Tliis author veporUs a very high incidence of false “i)o.sitive''’ tests. Urinary 
gonadotropin of the nonpregnant individual causes a liyperemic effect reaching 
its greatest intensity in a few hours and tending to fade ))y 24 hours.'” Chorionic 
gonadotropin causes an intense hyperemia at 24 liours which is ceifainly as 
intense and possibly more intense tlian that seen at two or six hours. The 
response caused l)y the injection of urine containing gonadotropin of the non- 
pregnant ])crson has not, in our hands, been nearly as intense as that caused 
by the injection of urine containing chorionic gonadotropin. Therefore, we feel 
that the interval of twonty-foiu' lioiu’s between injection and interpretation and 
the reciuircment of sufficient hyperemia to cause a color as red as the kidney for 
the test to be called “positive” eliminate many erroneous reports of “positive.” 

All the causes of the so-called “equivocal” reaction have not been dis- 
covered, but a few conclusions can probably be drauni. A considerably higher 
percentage of spontaneous abortions occui’s in patients whose urine Auelds an 
“equivocal” result than occurs in the patients whose urines yield “positive” 
reactions. This increase in abortions — 21 per cent following an “equivocal” 
reaction as contrasted with 8 per cent following a “positive” reaction — is prob- 
ably significant, although it must be realized that absolute accuracy in follow-up 
records is not possible. It would seem po.ssible that these patients are excreting 
a smaller amount of chorionic gonadotropin than is excreted by the patient with 
a normal pregnancy. 

Several of the patients whose urines caused “equivocal” reactions and whose 
second urine specimen submitted a few days later caused a “negative” reaction 
may have been near the time of ovulation, since an apparently normal menstmal. 
period occurred a little over two weeks after the date of submission of the first 
specimen. 


The insensitive animal may also cause an “equivocal” reaction. Not in- 
frequently one of the two rats has only a weak re.spo))se, •wliereas the second 
animal of the pair has a strongly “positive” reaction. Our animals are kept 
between 72 and 76° F. at all times, since it has been found that increased tem- 
perature definitely decreases the responsiveness to gonadotropins. If the 
urine is toxic but not actually lethal to test animals, the sick animal does not 
have normal sensitivity to gonadotropins. If a “negative” response occurs 
in sick animals, the test is repeated. 

Quantitative Test . — The excretion of gonadotropin throughout normal preg- 
nancy has been determined by study of 14 patients. A rapid increase in daily 
excretion rate occurs during the first few weeks of jU'egnancy until a peak of 
about 12,000 or more rat hyperemia units per 24 hours is reached at about the 
60th day. A fairly rapid decline then occurs until a relatively low rate of 
excretion at between 1000 and 4000 rat hyperemia units per 24 hours is reached 
at about the end of the first trimester. Excretion at this level is maintained 
throughout the last two trimesters of pregnancies. Tliis is in agreement with 
the tindings of Broivne and .Venning"* and Evans et al.''' 

In seven patients, the presence of a threatened abortion was suspected. 
Levels of gonadotropin excreted were 50 per cent to 75 per cent lower than are 
found in normal pregnancy of the same duration. As the abortion became in- 
evitable, the rate of excretion rapidly declined. Death of all chorionic tissue 
was suspected when no gonadotropin was present in the urine. Abortion subse- 
quently occurred in all seven patients. A lowered rate of excretion in patients 
with threatened abortion has been reported by other authors."’ It is our 
belief that therapy is justified as long as the finding of chorionic gonadotropin in 
the urine indicates the presence of viable chorionic tissue. A falling level of 
excretion indicates the need for increasing the vigor of treatment. The absence 
of gonadotropin in the urine is an indication for stopping therapy. We are of 
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Qnantilativc Test . — Serial dilutions of a twenty-four-hour urine collection 
arc given to pairs of rats. The reading of the test is carried out in the same 
manner as for the qualitative procedure. One ‘‘hyperemia unit” has been 
arbitrarily defined as the amount of material required to cause a definite “posi- 
tive” response. This is equivalent 1o approximately three I.U. of chorionic 
gonadotropin. 

Results 

Qualitative Test . — The results of the first 703 tests, performed on specimens 
submitted by 595 patients, have been analyzed. For the total of 703 tests, 603 
diagnoses were made. Three hundred and twenty-six tests (54 per cent) were 
reported as “positive”; 277 (46 per cent) tests were reported as “negative.” 
There were 8 (1.3 jmr cent) erroneous diagnoses, of which 5 were falsely called 
“negative”; 3 were called “positive” when the specimens were submitted by 
patients who were not actually pregnant. The diagnosis was correct in 98.7 
per cent of the tests. Of the total of 703 tests, 100 (14 per cent) tests did not 
provide. a diagnosis. Fifty (7 per cent) were repeated because the urine speci- 
men was toxic to the animals. Fifty (7 per cent) of the tests were reported as 
“equivocal.” Repeated tests on the urines of the patients having “equivocal” 
tests resulted in a diagnosis of “positive” in 21 (42 per cent) and a diagnosis 
of “negative” in 20 (42 per cent). Seven (14 per cent) of the patients aborted 
before another specimen for testing could be obtained and 2 (4 per cent) had 
normal menstrual periods. 

Of the eight erroneous results found in this analysis of 703 tests, five con- 
sisted of a reading of “negative” for the test on specimens submitted by patients 
who subsequently were found to have normal pregnancies, and three consisted 
of readings of “positive” for specimens from nonpregnant patients. Two of 
the erroneous “negative” tests may have resulted from the submission of speci- 
mens too early in pregnancy, since they were submitted at about the time of the 
first missed period. A third erroneous “negative” test was compared with the 
Friedman and the standard Aschheim-Zondek te.st, each of which was also read 
as “negative.” It is felt tliat two of the erroneous “positive” tests may have 
]3een due to inexperience, since these errors occurred soon after this method of 
testing for chorionic gonadotropin was instituted in our laboratory. The record 
of each of these tests shows that the reaction was a “light red.” In view of 
subsequent experience, reactions of this sort are now called “equivocal,” and 
the test is repeated. In tAvo tests performed after the statistics reported above 
Avere compiled, erroneous diagnoses of “posithn” AAnre made on urine specimens 
from patients found at operation to have corpus luteum cysts. Zondek, Sulman, 
and Black^ haA’^e also reported a false “positwe” test in a patient with a corpus 
luteum cyst. 

The accuracy of almost 99 per cent reported here is at vailance AAuth the 
accuracy reported by some other laboratories. There are three factors which 
may account in part for this discrepancy: (1) A 'greater volume of urine is 
used for injection than in other laboratories A\4iich haA^e reported poor accuracy ; 
(2) our animals are sacrificed tAA'enty-four hours after injection, AAdiich tends 
to cause a more dependable ovarian reaction than the shorter tests'*’"; (3) a 
definite diagnosis is not made in any ease A\4iere a reaction greater than “nega- 
th^e” or less marked than a full “positiA’^e” is found. Since approximately 50 
per cent of the patients having “equiAmcal” tests later develop “posithn” tests, 
and 50 per cent de\nlop “negative” tests, it is obAuous that an arbitrary group- 
ing of these “eqnwocal” tests into the “negatwe” group, .such as aaus done by 
Bunde,’“ introduces a considerable error. 

The rmpredictability of this method of testing for chorionic gonadotropin 
Avhieh Avas reported by 'Farris** is overcome in part by the factors listed aboA'^e. 
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2. Of the 100 tests for wliich no diagnosis was made, oO were reported as 
‘'equivocal” and tested again later; 50 were repealed because the urine specimen 
was toxic to the animals. 

3. Of the 50 tests reported as “eqiii vocal,” 28 (56 per cent) were submitted 
I)}’’ patients who were later found to liave been pregnant. Twenty-two (44 per 
cent) were from patients who Avere later found not to have been pregnant. The 
incidence of abortion Avas 21 per cent in the patients avIio submitted a specimen 
reported as “equivocal,” AA'hereas only 8 pci’ cent of tlie patients liaA'ing a test 
reported as “positiAm” sulisequently aborted. 

4. By a simple procedure immlving serial dilutions, a roughly quantitative 
estimation of gonadotropin excretion can be made. 

5. During normal pregnancy, a liigh peak of gonadotropin excretion is 
reached during the first trimc.ster, Avith a decline of excretion to a relatively Ioav 
level by the end of the third month. This Ioav level is continued throughout the 
last months of pregnancy. 

6. In threatened abortion, the excretion of gonadotropin is loAA^er than for 
the normal patient at. a comparable stage of ])regnancy. A rapidly falling rate 
of excretion is an indication for more A’igorous therapy. Death of chorionic 
tissue should be suspected in the absence of gonadotropin in the urine. 

7. A high gonadotropin excretion late in pregnancy may be associated Avith 
toxemia. 

8. A patient suffering from a ehorionejhthelioma Avith metastasis had a 
very high excretion of gonadotrojun before death. 
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the opinion that following patients in this manner eliminates much useless 
thei’apy. 

Two of the patients whose gonadotropin excretion was studied throughout 
pregnancy developed definite, though not severe, symptoms and signs of pre- 
eclampsia. In both of these patients, a definite increase in gonadotropin excre- 
tion occurred several weeks before any other objective signs developed. In one 
of these patients, a diabetic, the level of excretion was as high as 15,000 rat 
hyperemia units per 24 hours during the eighth month when the normal exei’e- 
tion is not over 4,000 units. In the other patient, an excretion of 6,000 units 
per 24 hours was maintained for several Aveeks before the onset of symptoms of 
toxemia. A patient with severe toxemia, Avhose condition necessitated interrup- 
tion of pregnancy, excreted over 12,000 rat hyperemia units per 24 hours. Two 
other patients with severe pre-eclampsia also had high titers averaging 12,000 
units per day. Gonadotropin excretion Avas normal in another patient aaIio 
developed edema and Avas suspected of liaAung pre-eclamptic toxemia. The edema 
cleared completely Avithout dcA’^elopment of any other signs of toxemia folloAving 
a fcAV days of bed rest, fluid restriction, and low-salt diet. A patient Avith 
chronic nephritis and hypertension had a normal rate of excretion. 

The elevation in gonadotropin levels in patients Avith pre-eclampsia or 
eclampsia, as reported by Smith and Smith,^'^> can be easily recognized. We 
have, as yet, no explanation for our finding of an increased excretion in the 
mine before the appearance of signs of toxemia AA'hen these authors could detect 
this rise only in the serum and not in the urine until the toxemia l^ecame evident. 

Excretion of gonadotropin by a patient AA'ith a chorionepitlielioma Avith 
metastasis, the diagnosis of Avhich AA^as confirmed by the finding of chorionic 
gonadotropin in fairly large amounts a month after delivery, reached levels of 
over 16,000 rat hyperemia rmits before death. Tumor tissue removed at autopsy 
contained a high concentration of gonadotropin. The high level of gonadotropin 
excreted by this patient is in complete agreement AAuth many previous reports in 
the literature.^ 

In three brief case reports — tAVo of patients Avith hydatidiform moles and 
one of a patient Avith a chorionepitlielioma — ^Zondek et al.^ mention the estima- 
tion of the amount of the ovarian hyperemia-producing factor in the urine. No 
details of procedure are included. The lvalues reported by tliese authors are 
much higher than the values found in any of our studies. It is possible that this 
difference may be due, in part, to a difference in animal sensitivity, but it is most 
probable that a difference in end iioint is the most important factor. For the 
sake of uniformity, aa^c have set up our end points as a definite bright red. iilany 
times, a less intense reddening of the oA'ary occurs in animals Avhieh have re- 
ceiA'ed higher dilutions, indicating that some gonadotrophic effect undoulitcdly 
has occurred. It has been our impression that this slight reddening is too in- 
definite and unpredictable to be a useful end point. 

The value of this method of quantitatively estimating chorionic gonado- 
tropin is its simplicity, and Ave feel that it has sufficient accuracy to liaA'c clinical 
usefulness. Expense to the patient is Ioaa' enough so that consocutiA'c determina- 
tions can be frequently performed. Although absolute A'alucs are not compar- 
able, the patterns of excretion are similar to those obtained AA-i1h other methods. 

Summary 

1. In 703 qualitative tests pcrforaicd on urine for the ps’esonce of chorionic 
gonadotropin, a definite diagnosis AA-as made in 603 instances. Of the 603 diag- 
noses made, 595 (98.7 per cent) aa'Ci-c correct. 
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crystals rurllicr as an easy conservative surf^ical i)i’oecciure in ])clvic inflamma- 
tory disease and foi- asymptomatic tubal block in sterility cases. 


Application 

The procedure is em])loyed in two t.yi)es ol! cases, k’irst, those who have 
had complete infertility studies and in whom tubal occlusion was the most 
important factor, llocntgen evidence is often sought to demonstrate the point 
of occlusion although we do not make a routine practice of this procedure. 
(Fig. 1.) None of our cases have revealed an o(!clusion at the Isthmus nor 
have we encountered in this smalt series .sal])ingitis isthmica nodosa. From 
our observation it would seem that the vast ma.ioi'ity of old salpingitis cases are 
blocked at the fimbria. 



Fip. 1. — Typical view of tubal occlusion at tlie Ombria. 


The second group of cases where the o])eration was employed was in chronic 
or recurrent gonorrhea. The chief complaint in these individuals was chronic 
pain and/or nienometrorrhagia. The adnexa were fixed by adhesions, thick- 
ened, fimbria occluded, and often the uterus fixed in retroversion. We were 
operating here for relief of symptoms and not to cure infertility. 

Technique 

This iirocedure has not been materially altered since the original case. Jt 
is often necessary to do a lysis of adhesions to uncover the pelvic viscera. The 
uterus and adnexa are freed fi’om the adhesive bed again by sharp disseetion. 
The tubes are next freed from all but their natural attachments. The closed 
fimbria are grasped with Babcock visceral clamps and held by slight tension 
while a careful stab incision is made in what appears to be the ostium. This 
opening is gently enlarged with a long Kelly hemostat acting as a dilator, if the 
tube is not already dilated. A blunt probe is passed down to the isthmus and 
this is almost always possible if a proper salpingolysis has been done. Holding 
the tubal lumen open with a long tissue forceps, sulfanilamide ciystals are 
poured into the tube and the excess up to 5 C4m. allowed to fall into the pelvic 
cavity. (Fig. 2.) A suspension is done if the uterus is retroverted. The ab- 
domen is closed without drainage and a Rubin test is done two weeks following 
operation. 


A TECHNIQUE FOR RE-ESTABLISHING TUBAL PATENCY- 

Clayton T. Beechaji, M.D., F.A.C.S., and Murray D. Sigman, M.D., 

Philadelphia, Pa. 

(From the Department of Obstetrics and Gynecology, Temple University Hospital) 

I T WOULD be a tremendous task, indeed, to describe all the oiierations that 
have been devised for the correction of tubal occlusion. ]\Iany operations 
for this cause of infertility have been forgotten. There are several worth-while 
operative procedures, however, that have been fruitful and should not be aban- 
doned. The technique to be described involves old surgical principles with the 
addition of one adjunct, i. e., sulfanilamide. 

In 1942 Beeeham and Friday,^ in a report on the local tissue reaction to 
sulfanilamide established that; First, the only harmful effect from sulfanila- 
mide application locally in the abdominal wall, pelvic, or abdominal cavity 
occurred where the crystals are used in fatty tissue. When sulfanilamide crys- 
tals came in contact ivith fatty tissue that had been disturbed there was a 
resulting necrosis and a typical" foreign-body response. Second, locally, sulfa- 
nilamide had a distinct styptic action. Third, experimentally, local sulfanila- 
mide implantation caused a reduction of postoperative adJiesions. AVith these 
results in mind,, one of us (C. T. B.) has used sulfanilamide crystals in the 
pelvis almost routinely since 1941. The aforementioned conclusion from experi- 
mental work in animals have been borne out in everyday operative work. Falk 
and Blinick^ speak of using sulfanilamide crystals to “minimize the possibili- 
ties of postoperative intestinal adhesions." As far as we know, this is the 
only outside confirmation of the observation on a lowered incidence of adhesions 
following sulfanilamide over tlie peritoneal operative site. 

The applicability of local sulfanilamide in tlie treatment of tubal occlusion 
was revealed to us in the following manner: 

Miss B. B., aged 19 years, was operated upon by C. T. B. at Temple University Ho.s- 
pital Dec. 4, 1942. At tliat time, a tubovarian abscess about 9 cm. in diameter was removed 
on the right side. The left tulje and ovary were bound down in the cul-de-sac. The tube 
was three times its normal diameter, being moderately thickened. The fimbria were closed 
and the entire structure closely adherent to the ovary’. Tlio picture was one of chronic or 
recurrent gonorrhea. A salpingolysis was done. The fimbriated end of the remaining tube 
was cut open preserving the fimbria and a probe passed to tlie uterine cornu. Sulfanilamide 
cry’stals were then poured into the tubal lumen. Five Gm. of crystals were used in and 
around the tube. 

The patient married shortly thereafter, conceived, and was delivered, twenty-one months 
after the operation, of a full-term, normal fetus. 

The ronaon we luid tried the above teeiiuique i;i tJte operating room wa.s 
.simply to atlempt some rational conservative jiroeedure in a young girl. We 
had hoped only to salvage the adnexa, not thinking that the patient could ever 
conceive. The surprising I’esult led us to em])loy the intratubal sulfanilamide 

♦Presented at a meetinfr of the Philatlelphia Ohsletrica! Society, Doc. t. 19t7. 

935 



038 


BKECIIAJil AN]) STGArAK 


Am. ]. Ob:t. & Gynfx. 
November, 194R 


oilen condemned today. In general, one may gather from the works of Solo- 
mons,-’ Grcenhill,' IjovscI.,-'' Lastru and Jakoh,'’ and Siegler' that the average 
success is .a])in-oximate]y 10 per cent.. Salpingolysis has keen successful in ap- 
proximately 10 per cent of cases when emi)loycd althongli Siegler reports a 17 
per cent success. Tnhal patency following this oi)eration of salpingolysis and 
sulfanilamide application is comparable to the tigU7-c found in a series by 
Sovak,” whc]*e conception i-esults were not given. 

It would seem from tliis .series that salpingolysis is the o])era1ion of choice, 
with the added stej) of .sulfanilamide crystal implantation. The salvage rate 
is higher than in other series of comparable operations. 

In addition, this technifiue seems ap])licable to the old chi-onic pelvic in- 
flammatory lesion where we have long-standing pathology in young women and 
we have no desire to sacrifice the adnexa. 
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Discussion 

BE. NEWLIN PAXSON. — This interesting pa])er presents a new idea based on sulfa- 
nilamide application, which may be useful in destroying adhesions within the abdomen. It is 
based on their original work published in 1942, The high incidence of pregnancy that one 
would not normally expect following surgical procedures, and the second inference, that 
of absence of ectopic pregnancy, would suggest the restoration of tubal patency. Although 
the group is too small to draw final conclusions the re.sults are interesting. It would be well 
for all of us who do plastic operations on tubes to use sulfanilamide and send our results to 
Dr. Beecham so that he could collect a large enough series to assemble statistics. As soon 
as a study of this type is reported, it would be well to have hysterosalpiugography before 
and after operation because its success could be proved in that way. ' 

DE. >SIGMAN (Closing). — Our method has been a conservative approach to this 
subject and that, of course, is what we always want in pelvic surgerj-. The operations and 
surgical approaches to tubal blockage and infertility as a whole have been very discouraging. 
Alost recent reports that I could discover in the literature have ended up with a very dis- 
couraging report that the surgical approach is unsatisfactory. Yet I think all of us must 
consider one fact, aud that is that there are a certain group of patients who will continue 
to come in search of alleviation of sterility. 

There was only one other interesting piece of work in re-establishing tubal patency by 
pliarmacosur^cal methods being done by a group in Stockholm. Penicillin was inserted in 
the tube and followed later by injecting penicillin retrograde into the tubes every 12 hours. 
They have reported an occasional successful case; they do not yet have a series of cases. 
The second method by the same group is, at laparotomy after tubal patency is secured, to 
place cholesterol wax in the tube and close the abdomen. After operation, a vaccine is 
given to raise the body temperature to 104° F., melting the wax, which absorbs, and leaves 
the tubes patent. This too is still in the experimental stage. I feel that our method, 
inserting sulfanilamide powder into the tubal lumen, is a conservative approacli and offers 
good results. 
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Eesults 

Eight patients have been subjected to operation for infertility due to tubal 
block. Of these eight, two have conceived and delivered at term for a 25 per 
cent successful result. Seven of the eight have consistently demonstrated patent 
tubes at a normal pressure. In one of the eight, the tubes have remained 
closed. Only one complication was noted in this group of eight patients and 
that Avas a flare-up of an old gonorrheal inflammatory disease. This patient 
needed a colpotomy three Aveeks after operation but since then has demonstrated 
tubal patency at 60 mm, of mercury. 



Pig-. 2. — Fimbria held with visceral forceps, long tissue forceps in the tubal lumen, and sulfa- 
nilamide crystals being introduced. 

A second group subjected to this operation consisted of ten patients Avith 
adnexal pathology, for the most part gonorrheal in nature. These patients all 
had pelvic pain that AAms incapacitating enough to AA'arrent surgery. Three of 
the ten had tubovarian endometriosis AA'ith tubal block. Of these ten operated 
upon, tAA'o have conceived, one deliAmred at term, and one aborted. Tliree of 
the ten patients have closed tubes in spite of being asymptomatic, Avliile one 
has been lost sight of and aa'C have no folloAA’'-up. One of the ten had a mild 
flare-up of the pelvic inflammatory disease. She is symptom free noAV and her 
tubes are open. 

In those operated upon primarily for infertility Ave have had a 25 per cent 
success. In those operated upon for pelvic symptoms and not to relieve infer- 
tility, Ave haA'c obtained a 20 per cent success as far as conception goes, although 
one of these eases aborted spontaneou.sly at tAvo montlis. There Avere no ectopic 
pregnancies encountered in the group. 

Discussion 

Prom a rcAueAV of the literature, it is quite evident that tubal occlusion 
at the fimbriated end offers the greate.st chance of success in plastic surgery. 
Results in the past have not been good and consequently the operation is all too 
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performed mtei'position operation. It helps ensnre tlie permanence of the cor- 
rection of the prolapse and almost eliminates the possibility of the development 
of cervical carcinoma in the fntnrc. 

A few gynecologists claim that interposition of the nterus under the bladder 
increases the likelihood of urinary complications. AVliile some patients do have 
difficulty in voiding .spontaneously and may need repeated catheterizations, this 
is equally true of women on whom a vaginal hystci’eetomy or the compo.site 
operation has been carried out. An occasional case of ])Ostoperative c.ystitis 
develops, but, if recbgnized promptly and treated with chemotherapy, the in- 
fection almost invariably clears u]) in a few days.’ Tliere is no record in our 
series of a permanent bladder disorder being caused l^y an interposition. 

Some members of the staff place indwelling catheters in the bladder for 
from a few days to over a week. Others prefer repeated catheterizations until 
the bladder regains its tone. All agree that it is most important to avoid over- 
distention of the bladder. In recent years, the writer has gotten all of his 
patients in satisfactory condition out of bed on the second postoperative day, 
and even on the day of operation, if the patient is unable to void lying down. 
He has a firm conviction that, by doing so, the need for repeated catheterizations 
has been reduced. 

Before presenting the results of this study of 145 women operated on since 
1931, the previous reports on the interposition operation by the gynecologic 
staff of the Johns noj)kins Hospital will be briefly reviewed. The fir.st of these 
was by H. N. Shaw, and was based on 118 operations performed between 1900 
and 1921. lioAvever, only 58 of the.se patients wei’e traced. This is understand- 
able, as many of the women in the series were of the dispensary class, who fre- 
quently changed their residences. Also oui’ social service follow-up was then in 
its infancy. 

During the first two decades of this century, the contraindications to the 
interposition operation were not appreciated by all operators. For instance, in 
Shaw’s series, 34 women were under forty years of age when operated upon. 
Moreover, the operation was performed on two women in whom future pregnancy 
was possible and, incredible as it may seem, one of them did later deliver a ten- 
pound baby. From about 1915 on, ail gynecologists began to realize that the use 
of the operation should be restricted almost entirely to the treatment of patients 
near or subsequent to the menopause. 

Because of the early lack of awareness of Ihc limitations of the interposition 
operation, it seems fair, in an attempt to evaluate this surgical procedure, to 
eliminate from ShaAv’s series all those patients operated upon prior to 1914. If 
this is done, Ave find that ShaAV Avas able to trace 21 of the Avomen operated upon 
in the Johns Hopkins Hospital betAveen 1915 and 1921. There Avas only one 
failure in this group. 

The second study Avas made by the present AAO-iter and reported in 1926. It 
dealt AAdth the results obtained by Dr. T. S. Cullen at the Johns Hopkins Hos- 
pital and Church Home Infinnary and Avith those obtained by the author himself. 
In all, 56 patients Avere studied. No patients in this series became pregnant 
later. ' There Avere no postoperatiAm deaths. Taa^ patients had postoperatAe 
bleeding from the perineum. This Avas easily controlled. One developed a 
chronic'^ cystitis Avhich Avorried her for several months. Today, chemotherapy 
Avould doubtless give prompt relief in a similar case. 



IN DEFENSE OF THE UTERINE INTERPOSITION OPERATION 

Leo Brady, M.D., Baltimore, Md. 

(From the Gynecologic Department of the Johns Hoplcins Hospital and University) 

T hree previous reports from the gynecologic department of the Jolms Hop- 
kins Hospital, published in 1922, 1926, and 1935, have dealt with the results 
obtained by the staff with the Watkins’ interposition operation in the treatment 
of uterine prolapse. This fourth report is a further study and critical evalua- 
tion of the results of this operation since 1930 and is prompted by the author’s 
comuetion that the operation has an important place among gjmecologie pro- 
cedures. It is not to be inferred that it should always be carried out in the 
surgical correction of uterine prolapse. There are more vaginal hysterectomies, 
Manchester, Spaulding-Richardson composite operations than interposition 
operations performed in the Johns Hopkins Hospital at the present time. In- 
deed, the name of one member of the staff, Edward H. Richardson, is associated 
with the development of the composite operation. His reports and those of 
TeLinde have, emphasized the good results obtainable with this procedure. 

Our experience unth the interposition operation during the past seventeen 
years ' suggests that its recent marked loss in popularity is unwarranted and 
that many criticisms of it are unjust. For example, when one reads of a preg- 
nant woman whose uterus has been interposed imder the bladder, having diffi- 
culty with delivery, it is not the operation, but the operator who should receive 
the criticism. There is never any excuse for performing an interposition on a 
woman in the child-bearing age and leaving her vnth the possilhlity of becoming 
pregnant. 

Some of the critics of the operation point out that uterine cancer may still 
develop post operatively at any time. This is true, but as there is no record of 
its occurring in a single case operated on at the Johns Hopldns Hospital, its 
incidence must be low. One must remember that a malignancy reported develop- 
ing as early as twelve or even eighteen, months after an interposition operation 
may have been present and overlooked at the time of the operation. The opera- 
tion should not be performed on a %voman with metrorrhagia unless some benign 
explanation for the bleeding, such as a cervical polyp, is found and the possi- 
bility of malignancy ruled out; nor should the operation l)e selected for women 
with excessive menstrual bleeding. 

A dilatation of the cervix and curettement of the endometrium should al- 
ways be the first steps in performing an interposition operation. Whenever an 
excessive amoimt of material is obtained or the consistency of the curettings 
suggests malignancy, the correction of the prolapse should be delayed imtil a 
microscopic report is obtained. Although there are in our series a few eases in 
which the cervix was not amputated and the prolapse still was corrected, the 
majority of the staff feels that an amputation is an integral part of a properly 
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second, a 6T-y ear-old Avoman, but slic was carefully studied by the medical de- 
partment postoperatively, and a diagnosis of coronary thrombosis was made. 
This second fatality might have occurred even if there had Imen no operation. 

The nonfatal postoperative complications consisted of 13 infections of the 
bladder, all of- which cleared up under chemotherapy, and of two instances of 
thrombophlebitis. Fortunately, the two latter Avere mild in character and were 
giving the patients very little discomfort Avlicn they were discharged from tlie’ 
hospital. In only one patient did any i^ostoperative bleeding occur, and tliis Avas 
not profuse. It came from the anterior A'^aginal Avail and Avas easily controlled. 

Of the 143 Avomen Avho surviA'ed the operation, 115 (80 per cent) Avere heard 
from betAveen October 1, 1947 and Januaiy 1, 1948. Eighty-four haA^e been 
examined. The operation completely relieved the symptoms of prolapse, cysto- 
cele, or rectocele in 110 of the 115 cases folloAA'ed (95.6 per cent). 

A revieAv of the small percentage of the eases in Avhieh there Avas a partial 
or complete failure is of importance from the standpoint of bettering future 
results. One AA^oman, 11 years postoperatWely, had a return of the rcctocele 
AAdthout any uterine prolapse or cystocele. This Avas corrected surgically. .An- 
other Avoman, after tAvo years, noticed that she could feel her cer\dx at the. 
vaginal orifice; but this gaA’e her no discomfort and no further treatment was 
carried out. The two above-mentioned eases might be classified as partial fail- 
ures. One patient had a return of the prolapse Anthin a year, and a Le Port 
operation was then done. A second AVoman, 70 years of age Avhen operated upon, 
replied to a questionnaire sent her four years after she had left the hospital 
that she AA^as in perfect health, but then Avrote again a feAV months later stating 
that she had had a severe fall folloAA'ing Avhich the prolapse returned. In a third 
patient, the interposition operation held for 11 years, but then there was, rather 
suddenly, a marked return of the prolapse. These three eases are considered 
complete failures even though in one. relief Avas obtained for four years, and in 
another, for eleven years. 

Only four of the 113 patients Avere under forty years of age AA'hen operated 
upon. These figures are a marked contrast to >ShaAv’s report dealing Avith the 
patients operated upon during the first part of the century. The four patients 
in this present series Avere betAveen 30 and 35 years of age. They haA’^e been 
checked in the past fcAV months and, in all, the uterus is in excellent position. 
NcA’^ertheless, the author feels that an interposition should not be performed in a 
AA'oman under forty. All the young AA’^omen in our present series Avere operated 
on over tAvelve years ago. Today, some other operation for the prolapse 
Avould be perfoiTiAed. 

A direct question about dyspareunia AA^as asked nearly all the Avomen Avho 
Avere examined. Only tAvo complained of it and in them it Avas due to a too 
snug perineorrhaphy. Many of the Avomen Ave have examined in the past fcAV 
months are noAV Avell advanced in age, so the infonnation obtained about dys- 
pareunia is not entirely reliable. 

The aA’’erage number of years since the interposition operations Avere per- 
lormed in the patients Avhom Ave liaA’^e traced is betAveen seven and eight. More 
than ten years have elapsed since 33 of the AA’^omen Avere operated on and more 
than five years since 88 had the interposition. These figures are strong evidence 
of the permanency of the correction of uterine prolapse by the operation. 

Of the 110 patients on AAdiom the opei’ation Avas a complete success, four 
have noAA^ died of medical conditions in no AAmy associated Avith the operation. 
One died at 76, six years after the interposition. A second died at 70, five years 
■ after the surgery; a third died at 69, four years postoperatively, and a fourtli 
at 71. after enjoying 12 years of good health foUoAving the operation. 

One hundred and eight Avomen are knoAAm to Im living and Avell at the 
present time. Four of these are over eighty years of age, thirteen betAveen 75 
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Forty-eight of the 56 patients, or 85 per cent, were traced. Forty-five , 
women reporied that they were relieved of all their sjnnptoms and a large per- 
centage of these were examined and found to have no evidence of prolapse. 
Tliree of the forty-eight felt that the results were not entirely successful, but 
only one had to have a second operation. She developed a cystocele eleven 
years after the first operation. In brief, 45 out of the 48 women traced, or 93 
■ per cent, made a complete recovery and were relieved of all their symptoms. 

Tlie tliird report, by Everett, was based on a study of 68 j^atients. ’One 
died of pulmonary embolism. Sixty-seven were discharged as well. Everett Avas 
able to get data on the ultimate outcome of 48 of the 67 patients. Port.y-six, or 
95 x)cr cent, showed excellent anatomic results. In two eases, after five years of 
complete relief, there was a recurrence of moderate prolapse. Three complained 
of clyspareunia, but this was due not to the interposition, but to a too snug 
■perineorj’haphy. 

This, the fourth report of our results Avith the interposition operation, is a 
study of 145 patients operated upon in the ]iast seventeen years. This number 
includes all patients on Avhom this operation Avas performed in the Johns Hopkins 
Hospital by the gynecologic staff and also some additional priA’ate patients 
' operated on l^y the Avritcr at other Baltimore hospitals. 

In 141, the operation aa^s performed for uterine prolapse. The degree of 
descensus aats moderate in 34, marked in 50. There Avas a complete, or what is 
sometimes called a third-de’gine, descensus in 57. In tAvo, there AAmre large 
cystocelcs Avithout any procidentia. In t.Avo, the body of the uterus had been 
previously removed by a supraA'aginal hysterectomy, and in later years the 
cervical stump had ])rolapsed. In these tAA’o, tlic interposition principle aats fol- 
loAA'cd, but instead of the uterine body, the cervical stump Avas interposed under 
the bladder. 

As the great ma.iority of AA'omen in this study Avere beyond the menopause, 
Ave find records of only six sterilizations. No patients later became pregnant. 
Thirty-five Avomen Avere over 60 years of age. TAventy Avere over 65, and four 
over 70, AAdiich indicates that age itself aats seldom considered a contraindication 
to this operation. On general physical examination, a systolic blood pressure 
of over ISO Avas found in six AA'omen. This series also included tAA'o diabetics 
Avith cases of moderate severity, both of aaIioiu had uncomplicated convalescences. 

Six patients had enteroceles in, addition to the uterine prolapse. Small 
myomas Avere present in thirteen uteri. At operation, the myomas Avere removed 
at the same time as the interposition operation Avas carried out. Only Avhen the 
patient is at or beyond the menopause and the tumors small is this recommended. 
Under other conditions a vaginal hysterectomy is advisable. 

The only serious operative accident AA'as the perforation of the bladder in 
one case. The opeiiing Avas immediately closed, and the patient had no post- 
operative difficulty, not even developing a cystitis. In one ease, the body of the 
uterus Avas traumatized to such extent in being delivei’ed, that a partial fundec- 
tomy Avas added to the interposition operation. 

A cervical amputation aats carried out in 132 cases. Blicroseopie study of 
the removed cervices shoAved hyperkeratosis in IS and squamous metaplasia in 12. 
Almost all shoAved infection, the pathologic report Amrying from slight to marked 
endocerAucitis. In one patient operated upon in 1934, the cervix slioAved a veiy 
early squamous-cell carcinoma. As the iJatient aa^s 61 and it Avas felt that the 
amputation had been sufficiently high to give considerable margin above the 
malignancy, no further treatment Avas adAused. It has now been 13 yeara since 
the operation, and the patient is still enjoying good health at the age of 74. 

There Avere tAVO operatwe deaths. One Avoman died on the fourteenth post- 
operative day and the other on the tliirteenth. An autopsj^ of the first case 
shoAved an extensiAm pulmonary embolus. No autopsy aats obtained on the 



THE LEFORT COLPOCLEISIS; AN ANALYSIS OF 43 OPERATIONS- 

C'marlks Mazer, M.D., akd S. IjEox Israel, Piiieauelrhia, Pa. 

(From the Veixirtniml of Gynncolnny, Mount Sinai Ilo.spitalJ 

P ROJjAPSE of the iitei-us and the associnled deseenl of the vagina, being llie 
consequences of dcve]o])inental defects and eliildbearing trauma, have always 
engaged attention. Recently it lias been empliasi/.ed that procidentia may not 
only give rise to ureteral kinking and .secondary hydronci)hrosis,’ but may also 
be the cause of hypcrten.sion.- 

Extensivc operations for the con-ection of uterovaginal prolapse in women 
who are still in the childbearing age should obviously be avoided. Fortunately, 
most instances oT annoying tir.st- and .second-degree prolapse occur after the 
childbearing age, during the premenopausal, fifth decade of the woman’s life. 
Complete prolapse is most common after 60 years, when postmenopausal genital 
atrophy has already occuri'cd. Following the accepted trend in gynecology, 
we avoid abdominal oj)erations and attempt to treat all patients with utero- 
vaginal prolapse by the vaginal i-oute. In the postmenopausal patient, whose 
state of health demands as little .surgical procedure as possible and in whom the 
coital function is not essential, an almost complete vaginal closure, the .so-called 
LeFort colpocleisis is our operation of choice. 

The advantages of the Leb'ort oimration include the rapiditj* and ease of its 
performance, even under local anesthesia, factors of inestimable value in avoid- 
ing undesirable shock and trauma in elderly women who are unfit for more 
extensive operations. The principal .disadvantage is that in the event of 
vaginal bleeding there arc no means whereby one may determine the cause of 
the bleeding without abdominal hysterectomy. LeFort ’s first operation Avas per- 
formed in tAvo stages, the resulting inverted U-shaped channel Avas sufficient to 
permit sexual intercourse. Indeed, his first patient Avas later delivered of a 
living, almost full-term child, after incision of the previously contrived septum.’’ 
The first colpocleisis in the United States Avas jAorformed in 1880 in Boston by 
Dr. Fanny Berlin.-* Since then, the operation has been variously modified, 
especially in regard to the type of lateral channel and the repair of the pelvic 
floor, and has been evaluated by scA^eral gynecologic clinics.’* It is a relatively 
simply surgical procedure, one admirably suited to elderly AA'omen in whom 
more extensive operations are contraindicated. It deserves a limited application 
in the treatment of prolapse. 

An Analysis of 43 LeFort Operations 

The present report comprises a critical analysis of 43 instances of genital 
prolapse treated by means of almost complete colpocleisis at the Mount Sinai 
Hospital during the thirteen-year period, 1934 to 1946, inclusive. The indica- 
tion for the operation in each ])atient Avas the ])resence of complete genital 
prolapse. Of the 43 patients, 36 {83.7 per cent) had had procidentia for from 
six months to thirty- years: the remaining 7 (16.3 per cent) had suffered from 
vaginal prolapse for ‘from four to tAventy-five years folloA\dng hy.sterectomy. 

Presented at a regular meeting of the Philadelphia Ob.stetrical Society, Nov. (i, 1047. 
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{incl 80, and tiiirty-foiir, 70 or over. Manj' elderly women wlio have inter- 
position operations live on afterward for many years. It is important to em- 
phasize this. Not infrequently the families of elderly women ad\nse against 
surgery because, as they say, “G-randmother is not going to live many years 
anyhow, and so why worry her?” The author has no more grateful patients 
than these elderly women who have had their uterine prolapse corrected surgi- 
cally. The.y seem to take a new lease on life. 

Having now presented the results of the interposition operations since 1930, 
the author believes it would be of interest to add to the figures just given those 
in the three previous reports from the gynecologic staff, omitting the eases in 
Shaw'’s series operated on prior to 1915. Two hundred and ninety operations 
were performed with three operative deaths. However, one fatality was due to 
coronary disease, and might liave occurred even if the patient had not been 
operated on. The other two were the result of pulmonary emboli. There is 
the possibility that by getting patients out of bed on the day of operation or at 
least on the second postoperative day, the danger of embolus is much decreased. 
In the past five years, the majoi'ity of my gynecologic patients have been out of 
bed early and, during that time, only one small embolus was observed from which 
the patient quickly recovered. 

Out of the 287 women surviving operation, 232 were traced (80 per cent). 
Of these, 221 were completely relieved of all their symptoms. This gives a per- 
centage of 95 per cent of complete success with the interposition operation on 
those patients followed. 

The operations on eleven women are classified as failures and make up the 
5 per cent of unsuccessful operations. However, one woman has no symptoms 
and merely has noticed that when she stands she can feel the cervix at the 
vaginal orifice. Three other women were well for ten years and then had to have 
a second operation ; one for prolapse of the uterus, a second for a cystocele, and 
a third for a rectocele. Possiblj’- some of these ten cases should not be considered 
as complete failures. This study indicates the necessity of a long term follow-up 
of patients operated on for uterine prolapse, since some of the recurrences in 
the series occurred after as long as ten years. 

Summary 

1. Since 1931, uterine inteiposition operations have been performed on 
145 patients at the Johns Hopkins Hospital. The results obtained have been 
presented. 

2. These figures have been combined with the figures cited in three previous 
reports by the gynecologic staff of the Johns Hopkins Hospital. 

3. The results obtained show that the uterine interposition operation is 
satisfactory for uterine prolapse in women at or beyond the menopause. 

4. The author does not claim that the interposition operation is the pro- 
cedure of choice in all cases of uterine procidentia, but points out that in his 
hands and in those of the other members of the Johns Hopkins gjmeeologic staff, 
it has yielded a high percentage of successes. 
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Operative Technique 

The 43 ijeh^oi't operations lierein analyzed wei-e j)eiTormed by the authors 
with little variation in the technique. The anestlicsia employed wa.s selected 
according to the individual needs and included spinal, caudal, ether inhalation, 
intravenous pentothal, and local infiltration with 1 j)er cent solution of novo- 
caine. A porineorraphy was included in each operation, and, in twelve in- 
stances, as noted previously, amputation of the cervix was also done. The 
cervical amputations were of the circular tyj)e and constituted the initial 
])hase of the operation. 


TABLK I. IXCIDKNCK OF COMI'I.H'ATING CO.N'DITIONS IX 4:5 PATIKXT.S SUBJKCTKI) TO TllK LkFoKT 

OCEKATIOX 


ASSOCIATED CONUmOX 

I XO. OF PATIENTS | 

PERCENTAGE 

I. Medical: 

Hypertonsh’o CJirdioviisciilar diFe,T.ec 

17 

39.5 

Diabetes lucllitus 

5 ' 

ll.G 

II. Surgical:* 

Chronic cervicitis 

12 

27.9 

Hemorrhoids 

2 

4.G 

Fibroadenoma of breast 

1 

2..‘5 

Varicose veins 

1 

2.;? 


•Each was surgically corrected at the time of EeFort operation. 


The LePort operation begins with the denudation of the anterior vaginal 
wall, the cervix being drawn downward by means of ti'action sutures. A rec- 
tangular, snowshoe-shaped area of vaginal mucosa is excised, extending from 
2 cm. aboim the external os to within 1 cm. of the external urethral meatus. 
The pasterior vaginal wall is denuded in a similar manner Avith the important 
exception that the lowermost portion of the rectangle .ioins the butterfly-Aving 
type of denudation required for the perineorraphy. Thus, a strip of vaginal 
mucosa, approximately 2 cm. in Avidth, remains across the portio and continues 
laterally, Avidening as it nears the introitus on each side. 

Beginning Avith the transA'erse strip of mucosa of the portio and folloAAdng 
Avith the lateral strips, the anterior and postei’ior margins of the Amginal mucosa 
are sutured to each other Avith interrupted catgut sutures (No. 1 chromic). 
The latter are so placed that tliey both enter and emerge on the mucosal sur- 
face, permitting the knots to lie Avithin the ncAV Amginal channel. As the edges 
of the portio are scAvn togetlier, the eeiwix disap])ears from vieAv and the uterus 
recedes upAA^ard. During the operation, the relaxed posterior vaginal Avail is 
repaired in the usual manner. The mucosa-lined, inverted, U-shaped channel 
finally extends upAvard from one side of the introitus to the opposite side. The 
transverse bar of the inverted U-shaped channel is beloAv the cervix. 

In the tAvelve patients in AAdiom the cervix had been amputated and recon- 
structed as the first step in the operation, drainage Avas established by several 
strands of silk-Avorm gut extending the entire length of the inverted IJ-shaped 
channel. These Avere AvithdraAvn at the end of the first postoperative Aveek. 

The care of the patients post opera tiA'ely is not exacting. The only special 
measure is the daily instillation of one-half ounce of a 2 per cent aqueous 
solution of mercurochrome into the channel by means of a small catheter and 
SA^ringe. The patients are encouraged to be active and are permitted to be orit of 
bed on the third postoperative day. A full diet is alloAved as soon as the patient 
desires BoAvel function is encouraged Avith mineral oil. An enema is given 
on the second postoperatiA^e day. Hospitalization is generally less than tAVO 

weeks. 
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, Marital Status and Age of the Patients 

The importance of carefully explaining the anticoital nature of the o])era- 
tion to the ])atient cannot be overestimated. It should be painstakingly 
elucidated preo])eratively, irrespective of the ])atient’s age and marital status. 
One of our ])atients, a 58-year-old divorcee at the time of the LcFort operation, 
returned four years later as a nmvlvAved and reasonably requested that the 
vagina, be recomstrueted for coital function. The primary prerequisite for the 
LcPort operation is that the sexual life of the patient must be completely and 
irrevocably renounced. If the patient is .still married, it is imperative that the 
consent of the husband be obtained, irrespective of his age. In this series of 
43 patients, 20 (46,5 per cent) were married, 20 (46,5 per cent) were widowed, 
and 3 (7.0 per cent) were divorced. Only one patient of the 43 was under 50 
years of age; the majority were well over sixty (Fig. 1). 



41-50 51-60 61-70 71-80 


Age in years 


Fig. 1. — Age incidence of 43 patients subjected to the LeFort operation. 


Associated Conditions 

The complicating conditions customarily found in elderly women were en- 
countered in one-half of the group (Table I). Seventeen of the 43 patients 
(39.5 i^er cent) had Jiyperteirsive eardiova.seular disea.se of varying degrees. 
Six of these 17 were definitely poor surgical risks. Five of tlie scrips (11.6 per 
cent) had diabetes mellitus, requiring .si)ccial pro- and poslopei-ative care. 

Conditions requiring additional surgical procedures at the time of the 
LeFort operation were present in 16 of the 43 patients. The most frequent 
of these was phronic cervicitis which required amputation of the cervix in 12 of 
the 36 patients in whom the uterus Ava.s present. Hemorrhoidectomy was in- 
dicated on two occasions ; excision of a mammary fibroadenoma was perfoi med 
once; and bilateral ligation of the sa 7 ihcnou.s vein was necessary in one patient. 
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the incidence of c.ircinoina of the uterine fundus is not so high, especially in 
Avainen, beyond the age of 65 years, to be a deten-ent to the use of the LcFort 
operation when definitely indicated. 

Summary 

1. Tlie principles underlying tlie surgical treatment of uterovaginal pro- 
lapse are briefly enumerated. 

2. The indications for the LeFoi-t co]])ocleisis, as one of tlie forms of surgical 
treatment, are stated, and tlie history of the o])eration reviewed. 

3. The results attained in 43 patients sub.ieeted to the LeFort ojieration 
are analyzed, noting an anatomic failure in one ]iatient and a functional failure 
in another. 

4. The authors’ technique of colpoclcisis, including a 'circular amputation 
of the cervix as part of the operation when indicated, is described. 

5. A singular disadvantage of the operation is the later inaccessibility of 
the uterus in the event of subsequent metrorrhagia, as evidenced by the histories 
of three ])at,ients in the group of 43 re])orted. The importance of* avoiding estro- 
gen administration for fear of inducing diagnosticall.y disturbing, uteiine bleed- 
ing in women who have had a LeFort operation is emiihasized. 
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Discussion 

DR. BENJAMIN LEFF. — The advantages of partial colpoclcisis are that the opeiTition 
is not time consuming and may, if necc.ssary, be done under local anesthesia. Since many of 
these patients are old and poor surgical risks, tlie.se are items of no little importance. Jh 
contrast to the advantages, its disadvantages are, first and foremost, that the uterus is encased 
back of a closed vaginal vault with onlj* a narrow, and at best, inadequate cliannel for drainage. 
Subsequent pathology developed in the uterus is not likely to be discovered early, and is diffi- 
cult to treat. The operation is palliative and does not in any way correct the distorted anat- 
omy causing the condition. The uterus is given a shelf on which to rest within the va^ginal 

tube. The attenuated ligaments and the retrodisplacement of the uterus, which exist in most 
of these cases, remain the same. It is noteworthy that of the 38 cases followed xip, three 
developed metrorrhagia, an incidence of 8 per cent. 

Because of the disadvantages stated, we have not favored this operation. On several 
occasions, when the patient’s physical condition warranted, we have done total colpoclcisis 
follou-ing vaginal total hysterectomy. Wlien the patient’s condition does not warrant subject- 
ing her to the hazards of anesthesia, we are in accord with Emil Novak, who states, “I feel 
that when the condition of the heart, lungs, or kidney is sufliciently grave to contraindicate 
general anesthesia, the operation is rarely justified, and it is better to treat the patient pal- 
liatively with a pessary.” 
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Results 

No mortality occuiTed in this series of 43 patients. Ten of the group 

(23.2 per cent) presented postoperative complications as follows: urinary 

tract infection in five, fever of undetermined origin in two, infected perineor- 
raphy wound in one, pneumonia in one, and coronary occlusion in one. Ex- 
cepting the prolonged stay of these ten patients, the average number of liospital 
daj's for each patient was thirteen. At the time of discharge from the hospital, 
the functional and anatomic results were excellent in all patients. 

Thirty-eight of the 43 patients were followed up satisfactorily for from 

two to eleven years. There was onlj”^ a single failure — recurrence of the pro- 
lapse during the first postoperative year in a 68-year-old woman who had had a 
vaginal hysterectomy four years prior to the LePort operation. She was subse- 
quently, cured by means of total vaginal closure. One patient, though relieved 
of the prolapse, developed partial incontinence of urine. This was ascribed to 
the surgeon’s failure to form a high perineal ])ody. The low perineal body 
produced undue traction on the internal vesical sphincter. Re-operation cor- 
rected the defect. 

Four of the 38 followed-up patients died more than a year after the LePort 
operation of unrelated causes — ^three of heart disease and one of carcinoma 
of the stomach. 

Three of the 38 patients subsequentl.y developed uterine hemorrhage, a 
phenomenon unrelated to the partial colpocleisis but dramatized Ijy it ])ecause 
of the inaccessibility of the uterus for examination. The histories of these three 
patients, illustrating the management of iiterine bleeding in women previously 
sub.i'ected to the LePort operation, are herewith briefly outlined : 

Case 1. — Mrs. A. E., widow, aged 68 years, underwent a LeFort colpocleisis in. Septem- 
ber, 1937. She remained well for eighteen months, at which time metrorrhagia appeared. Not 
being able to perform either a diagnostic curettage or cervical inspection because of the par- 
tially closed vagina, we were forced to do an abdominal panhysterectomy in order to exclude 
the presence of carcinoma which, to our chagrin but great relief, was not present. The patient 
continued to be free from vaginal prolapse, but died of a coronary occlusion three years later. 

Case 2. — ^Mrs. S. L., widow, aged 53 years, had a LePort colpocleisis in October, 1935, 
with an excellent result. Metrorrhagia appeared in March, 1944, at which time abdoniino-rectal 
examination disclosed the uterus to be enlarged to that of a three months’ gestation. Because 
the patient had previously received estrogen therapy for menopausal symptoms, the diagnosis 
of hematometra was entertained. Nevertheless, because carcinoma of the uterine fundus could 
in no way be excluded diagnostically, a total abdominal hysterectomy and bilateral salpingo- 
oophoreetomy were performed without disturbing the previous partial colpocleisis. The uterus 
contained an adenocarcinoma. Postoperative x-radiation was administered in the usual manner. 
When last examined, in March, 1947, the patient was free from symptoms, exempt from evi- 
dence of metastases, and without any degree of vaginal prolapse. 

* Case 3. — ^Alrs. E. Z., widow, aged 66 years, was subjected to LePort colpocleisis, with 
excellent result, in July, 1940. Metrorrhagia appeared in February, 1947, but has not recurred 
since then. The patient is currently being regarded with "scientific apprehensive expectancy" 
and will be subjected to abdominal hysterectomy should the metrorrhagia recur. Papanicolaou 
vaginal smears are negative. 

There is an obvious contraindication to the use of estrogen in women tvho 
had been previously subjected to partial colpocleisis, as illustrated in the 
histories just cited. If uterine bleeding occurs, there is no possibility of dis- 
tinguishing benign, estrogen-evoked metrorrhagia from that caused by car- 
cinoma. An abdominal hysterectomy must perforce be done. On the other band, 



CIRCULAR PROLAPSE OF THE URETHRA- 

Joseph ]-T. Zeigerman, M.D., and Rodeut A. Kimbrough, Jr., M.D., 

PlTIEADELPHIA, Pa. 

(From Ihe Beimrtmcnt of Ohstetrics and Gynecology of the Graduate School of Medicine, 

University of Pennsylvania) 

P rolapse of the female uretlu-a is a i-are eoiiclition and although the volume 
of literature on the suh.ieet has increased considerahly in recent years, most 
of it has come from Cont.incntal clinics. During the last half century, only 
twenty-two cases of prolapse of the female urethra have been reported in the 
United States, twelve by gyneeologis’ts and ten by urologists; almost one-half 
this number (9 cases) were reported in 1945.^’’ 

The following is a list of the eases reported in the United States. 


Table I 


AUTHOR 

CASES 

AC.ES 

YEAR REPORTER 


Bagoti 

Hepburn'* 

Livermore" 

Jacobyo 

Dannreulliei"^ 

TlepburiH 

Louxs 

LivermoreT 

Ormondis 

Keefe<5 

Epsteen ami Strauss''* 
Mayei'O' 

Millerii 

Zeigermanio 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

] 

1 

4 

5 

50 

Adult. «, age not giwn 

03 

7 

54 

5 

to 

8 

• 53 

53 

GO 

54 

49, 5.3, 57, 72 

2, 43, 44, 57, 62 

1897 

1920 

1921 

1925 

1926 

1927 

1927 

1931 

1934 

1935 

1937 

1938 

1945 

1945 


Total 

22 




The literature in 

1945 contained 311 collected cases'" as 

follows : 




Table II 



AUTHOR 


YEAR 

NO. OF CASES 


Solingeni4 


1732 

1 


Sauferlinio 


1732-1926 



Ep.steen.' and Strauss^ 


1926-1937 



Zeigermanio 


1937-1945 

311 




Since 1945, eight additional cases were reported’"' which, with the 
two herein described, make a total of 321 cases. 

The lesion occurs at any age and is attended by tumor, pain, bleeding, and 
urinary complaints. The incidence is about 47 per cent in the age group of 
5 days to 18 years; about 18 per cent between 18 to 45 years, and in women over 

■^Rcad at a meeting of the Philadelphia Obstetrical Society, Bee. 5. 1947. 
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Even in llic worst type of prolapse, with little or no ])elvic floor left to support a pessary, 
we have found that the ball-ainhstein ])essary shin}>' from a belt around the waistline has 
«iven adequate support. 

Tlic fact that- a number of different o|)eralive proeedure.s for the eorreetion of thi.s con- 
dition are practiced by various e.linie.s is adequate proof that there has hecn no .siiiffle operation 
devised that completely hiects the needs in all ea.ses. In the final anal 3 ’si.s, each ca.se must be 
evaluated as to its individual requirement. s. The Fotlier"ill-Manche.stor operation, witls or 
without the Gilliam shortening of the round ligaments and shortening of the uterosacral liga- 
ments, is pro’bahlj' the nearest approach to a perfect anatomic restoration to nornmlcy. 
a short ojierative procedure is indicated, we favor the Watkin’s interposition or the Fothergill 
shortening of the cardinal ligaments. 

DE. ROBERT TAUBER. — In the last few A’cars 1 have performed five LeFort operations 
with excellent results. There is no doubt that the operation has its field and cannot he replaced 
successfully in certain cases bj* any other surgical procedure. I de.scribed the modified tech- 
nique which I used in nn- eases in detail in the .-linials of Snrf/n\y, 125: IbU, 1S147. 

DR. CLARENCE C. BRIRCOE. — A ])aticnt on whom a LeFort operation had been per- 
formed bled following stilbcstvol therapy which was prescribed despite the fact that she was 
some twentj'-five j'cars past the menopause. A j)ipet1e was inserted into each lateral gutter 
and the material obtained examined with the Papanicolaou .stain. Bleeding stopped wlien 
stilhestrol was discontinued and suh.'iequenl Papanicolaou .stain.s have been negative. It is 
suggested that the Papanicolaou stain imqv he useful in ju'cventing minece.s.sary surgery in 
similar patients who have received estrogenic tlierapj'. 

DR. A. HERBERT MARBACH. — I would like to know moi'e about the 2 )rcoperative 
treatment of these patients. In ten colpocleisis eases done on our service we have had difficulty 
with two. These were carlj’ in the series and we felt that wc were doing them on patients 
who W'ere not adequately prepared for this type of surgery. At the present time we prepare 
our patients with large doses of Vitamin B complex, largo doses of vitamin C, and prime the 
patient for a period of at least two weeks with .stilhestrol, 5 mg. daily, until the time of 
operation. 

I wonder if this is a factor. How does Dr. Israel feel about the preoperative treatment 
of these patients? 

DR. GEORGE HAHN. — I had an experience two years ago with a patient who had had 
a vaginal hj^sterectoinj', and the prolapse recurred. The vaginal wall was again brought 
together bj- means of a LeFort type colpocleisis, and no gutters left on either side because 
there was no cervix to produce vaginal drainage. So fur the patient is well. 

DR. ISRAEL (Closing). — Manj- of the opinions expressed are in consonance with the 
views of our paper. The question concerning cervical hiops.v is proper. However, we must, 
have been luek_v, for none of the twelve cervices we amputated were malignant. The question 
concerning the preoperative preparation of these patients requires emphasis. Each of these 
patients had at least five daj'S, more commonly- a full week, of preoperative preparation whicli 
included daily cleansing of the vagina with some mild antiseptic solution and the maintenance 
of the proliipsed organs in good position. The suggestion of following the post-LeFort 
patient who shows bleeding, presumably from the hidden uterus, by vaginal smears is a good 
one. It could well be that this cj'tological., technique would aid the puzzled gjmecologist in 
his decision to perform abdominal hysterectomy. 

DR. MAZER (Closing). — Dr. Leff refers to the typo of genital prolapse wherein the 
Fothergill or the interposition operation may he employed successfully. However, when the 
genital prolap.so is complete, as seen in some elderly women, or when the vagina is completely 
prolapsed following a hj'stereclomj', neither the Fothergill nor the interposition operation can 
do any good. In such cases the LeFort operation is indicated, if marital relationship is no 
longer a factor. 
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Cask 2. — ^No. 75187, Pennsylviinia Hospital. Ailinittecl A])ril 20, 104(i, discliarged, April 
27, 1946. 

D. W., a 9-ycar-olcl white girl was iidinittcd with j)ain, vaginal bleeding, and discom- 
fort on urination. She had had recurrent attacks of spotting of blood from infancy until 
she was live years old. Six weeks ])rior to admission, she fell from a bicycle and had bleeding 
from the vagina for two weeks. Vaginal inspection revealed a tumor mass which was thought 
to be a traumatic injury of the anterior vaginal wall ju’otruding through the hymenal ring. 
On subsequent examinations, the lesion ])rovcd to be a circular prolapse of the urethral mucosa. 
After application of compresses and bed rest for two u'ceks, the lesion was excised by circum- 
cision. Silver wire sutures No. .36 were placed about the urethral orifice; one anteriorly, one 
posteriorly, and one on either side as a guide in subsequent, resection. The excess mucosa 
was excised in quadrants to the level of the silver wire and the cut edges were {ipproximatcd 
with fine catgut. The silver wires were then removed. A Foley catheter remained in the 
bladder for four days. The convalescence was Tinevcntful and the patient was discharged in 
good condition. A re-examination nine months later showed no recurrence of the prolapse. 

Altogether seven cases of urethral ])rola])se liad ])oen treated l)y ns over a 
period of eight years wit It good results. The following is a resume of age, 
symptomatology, duration of symptoms, irrecipitating causes, and the results of 
the operation, in each of our eases. 


Table III. Analysis or the Individual Cases 




DURATION 





or ACUTE 

DURATION OK 

PRECIPITATING CAUSE 

AGE 

ACUTE SYMDTOMS ' 

SYMPTOM.S 

CIIROXIC SYMPTOMS 

DIRECT 1 INDIRECT 


Painful lump in vagina 
Painful urination 


1 week 


cough. 


9 Vaginal bleeding 1 week 

Painful lump in vagina 
Painful urination 


Kii-ked in 
vulva 


62 Vaginal bleeding ] week 

Painful lump in vagina 
Painful urination 


Chronic 

constipa- 

tion 


9 

Vaginal bleeding 

Painful lump in vagina 
Painful urination 

2 weeks 

57 

Vaginal bleeding 

Painful lump in vagina 
Painful urination 

1 <luy 

43 

Vaginal bleeding 

Painful lump in vagina 
Painful urination 

4 days 

44 

Vaginal bleeding 

Painful lump in vagina 
Painful urination 

1 week 


Recurrent vaginal 

Fell of! 


for 5 

years. 

bicycle. 


Lump in vagina 
without symptoms 
several years. 

Unknown 

Unknown 

Lump in vagina 
without symptoms 
for 4 years. 


Diarrhea 

Intermittent 
symptoms .3 years. 


Cystitis 


The onset, as observed in the majority of cases herein reported, points to 
a pre-existing lesion of the urethra Avith minimal symptoms for several years, 
folloAved hy direct or indirect trauma, which produced the acute symptoms. 

Direct trauma was the precipitating cause in the two nine-year-.old girls, 
an abnormal increase in intraabdominal pressure due to persistant cough, chronic 
constipation, and diarrhea in three other patients, and a subacute cystitis of 
long standing in the sixth case. 
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45 years, about 35 ])er cent. The greatest incidence is between 8 and 12 years 
ot age and 60 to 65 years. TJic .yonnge.st patient wJioso ease was reported wa.s 
a ciiild 5 days old, and the oldest a woman of 92 years. 

Tlie symptom.s and size vary with the extent of the circulatory disturbance. 
There may be necro.sis and even gangrene of the prolapsed mass. The urethral 
orifice may be difficult to find as it often deviates to one side of the tumor mass, 
even necessitating in some eases a general ancstlictic to disclose it. A biopsied 
.specimen usually shows acute or chronic inflammation, engorgement, thrombosis, 
and, occasionally, hypei'trophied .submucous glands. The muscle layer is usually 
absent. 

The histories of the two patients seen by us recently are briefly recorded 

here. 

Case 1. — No. 175501, Graduate Hospital, XIniversilj' of Pennsylvania. Admitted, Dec. 
37, 1940, discliargcd, Jan. 20, 3947. 

J. J., 9-ycar-old Negro girl, admitted with vaginal bleeding, painful urination, and a 
painful lump in tlic vagina. The cliild was in perfcelly good healtli until one week ago, 
when she was kicked in the vulva by Imr 2-ycnr-old sister. Following the injury, there was a 
small amount of bleeding and pain in the vagina; this had continued every day since the 
injury. 



Fig. 1. — Circular prolap.se of the urethral mucosa protruding from the vaginal introitus in a 

9-year-oId girl. 


Vaginal inspection revealed a red fleshy mass protruding from the vagina and filling 
the introitus. Tliis mass was first thought to be a hematoma of the right rim of the ex- 
ternal uriitary meatus due to trauma. Under general anesthesia, the prolapsed urethra was 
exposed and a catheter introduced into the meatus, confirming the diagnosis of circular 
prolapse of the uretliral mucosa. She wms confined to bed and after application of com- 
presses and bed rest for three w’ceks, the lesion was excised by circumcision. Chromic 0 
sutures were placed about the urethral orifice, one anteriorly, one posteriorly, and one on 
either side as a guide in subsequent resection. The excess nincosa was then excised in 
quadrants to the level of the catgut and approximated with two additional interrupted sutures 
of fine catgut placed between the original quadrant sutures. A Foley catheter remained 
in the bladder for three days. The convalescence was uneventful. Studies of the bladder 
and renal function levealed no abnormality. A re-examination eight months later showed 
no recurrence of the prolapse and the patient had no complaints. 
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Tabi,].: III. Foi,!,ow-Ui’ Kebout 


AGE 

niAGXOSl.S 

OPEI'.ATtON 

YEAR 

RESUI/rS 

4.3 

Circular prolapse 

Circumcision 

1930 

No recurrence 

62 

Circular prolapse 

Circumcision ' 

1940 

No recurrence 

57 

Circular prolapse 

Circumcision 

1942 

No recurrence 

2 

Circular prolapse 

Circumcision 

1944 

No recurrence 

9 

Circular prolapse 

Circumcision 

1946 

No recurrence 

9 

Circular prolapse 

Circumcision 

1946 

No recurrence 


Summary and Conclusions 

1. 321 cases oi' urethral prolapse have been reported in the world literature. 

2. Only 22 cases were reported in this country during the past 50 years. 

3. The onset is gradiial and may continue over many years. 

4. The circumcision oi)cration is adecpiate for the treatment of prolapse of 
tlie urethra. 

5. The excision of tlie mucosa in (piadrants diminishes hlecding, gives better 
approximation of tissue, and serves as a guide in resection. 
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Treatment 

Tlic seven cases seen by ns were treated by excision ot the prolapsed mucosa 
aiid sutni'ing' the ent edges. 

The technique of resection used in the last two cases has greatly simplified 
this operation. The suture ligatures which were placed at 3, 6, and 9 o’clock 
on the face of the prolapse at the mucocutaneous Junction served as a guide in 
the subsequent resection, preventing the retraction of the mucosa and diminish- 
ing the loss of blood. 

^ 2 



■j 1 . •> 

Fig. 2. — ^Resection of the circular prolapse in tiuadraiits. Guide sutures 
tures added. 1. Showing guide suture.s. 2. First quadrant removed. Guide suUires Ued. Single 
sutures added. 3. Second quadrant removed. Single sutures added. 4. Third quacinmt re- 
moved. Single .sutures added, .t. Fourth quadrant removed. Single sutures adacn. 


In our experience with this condition, it was found that simple excision ot 
the prolapsed mucosa has given excellent results; in none ol the.se ca.scs ua.s 
there any recurrence. 
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4. J)eiecii(m of Jfislidivi '. — Tho clciir Icsl Kolulion is l)V()niiualofl as in 
Knoop’s mclhocl.' A I'cagenl, of l)rominc in 88 ])(‘r eo.n1 aoelic aeicl is cin])loyefl, 
and an exex'ss oi: In-oininc is maintained in llic mixtUTO for about ten jiiiniites. 
One-half cubic ecnlimetCT of an ainmoninm ea]-])onalc }'eaf>ent (8 ])er cent am- 
monium carl)onate in 2:1 ammonium liydroxide) is then added and Ihcmixtui'e 
licatcd at about 95° C. for several minnles. If snftieient hislidine is ])resent, a 
red-purple or bright lunk eoloi’ develoj^s whieli fades ujion standing. 


Results of the Chemical Pregnancy, Test 

More than 400 determinations Avere made by the Carson-Saelcs chemical 
procedure foi' bistidinuria. All specimens were obtained from the practice of 
the senior author, and results wei-e verified clinically by him. Tests were per- 
formed by Carson and Sacks. Not all specimens were controlled as to diet, time 
of collection, etc. The re.snlts, .shown in Table 1, indicate an accuracy of 95.1 per 
cent in clinically positive cases and 92.6 in clinically negative cases. In Table II 
is presented a tabulation of results as correlated to the time of bust menstruation 
prior to collection of tho specimen. Eight male urines were tested to afford an 
additional check on the .specificity of the I’caction. 


Table I. SuMjrAuv of Cmnicai, Data Obtained From Tests by Causon-Saeks Method 


CLINICAh 

FINDING 

1 NO. OF 

1 CASES 

1 N CM BEE 

1 FEU CENT 

COItUECT ! 

INCORKECT 1 

COUBECT 

1 INCORRECT 

Posith’C 

2(),S 

2.10 

13 

<1.5.1 

4.9 

Negative 

toa 

i.ji 

12 

<)2.() 

7.4 

Total 

431 

40G 

25 

94.2 

5.8 


TABI.E 11. SUMMAliV OF DATA COBKEI.ATED WITH DATE OF CESSATION OF MENSTKVATION 




POSITIVE 


1 

NEGATIVE 



TOTALS 


PERIOD 

NFMBER 1 

PER 

CENT 

NUMBER 

PER 

CENT 

NFMBER 

1 PER CENT 

SPECIMEN 

TAKEN 

COR- 

RECT 

INCOR- 

RECT 



COR- 

RECT 

I.NCOR- 

RECT 

COR- 

RECT 

INCOR- 

RECT 

COR- 

RECT 

INCOR- 

RECT 

1 COR- 
1 RECT 

INCOR- 

RECT 

First month 

24 

0 

92.5 

7.5 

30 

1 

9G.7 

3.3 

54 

3 

94.7 

5.3 

Second month 

tiS 

1 

98.7 

1.3 

7 

o 

70.0 

30.0 

75 

4 

94.9 

5.1 

Third month 

5G 

_ 

100 

- 

— 

4 


100 

56 

4 

93.3 

G.7 

Fourth month 

35 

1 

97.4 

2.S 


_ 



35 

1 

97.2 

2.8 

Fiftli month 

13 

- 

100 

_ 

1 

— 

100 

- 

14 

_ 

100 

- 

Sixth month 

2 

- 

100 


1 

1 

50 

50 

3 

1 

75 

25 

Seventh month 

3 

- 

100 

_ 

_ 

- 

- 


3 

- 

100 

- 

Eighth month 

1 

- 

100 

_ 

- 

1 

- 

100 

1 

1 

50 

50 

Last menstrua- 
tion unknown 

30 

6 

83.3 

3.7 

91 

1 

98.9 

1.1 

121 

7 

94.5 

0.0 

Postpartum 

- 

1 

_ 

100 

20 

- 

100 

_ 

20 

1 

95.2 

4.8 

Male urine 

- 

- 

- 

- 

8 

- 

100 

- 

8 

- 

100 

- 

Totals 

232 

11 

94.7 

5.3 

158 

11 

93.0 

0.4 

390 

22 

94.4 

5.1) 


For the sake of comparison, the accui-acy of this test is compared with that 
of other methods of diagnosis. The chemical test of Voge,- modified by Kapeller- 
Adler,®’ ^ is based on the finding of histidinuria, a.s is our test. The test of 
Visscher-BoAAunair’ is based on the reducing properties of gonadotropin. Tho 
Gutermaii test® depends on a color reactioii of urinary pregnandiol. The criticism 
has been voiced" that (1) the concentration of pregnandiol in early pregnancy 
is too low to make it of value a.s an early diagnostic test, and (2) the incidence 
of false positive reactions is high in cases of delayed menstruation. The standard 

nve are inclcbtecl to Wcsterfield Pharmacal Co., Inc., for their as.sistancc and supplic.s 
of materials. 


























A CHEMICAL TEST FOR PREGNANCY 


W11-.HUR A. Ricketts, M.D., F.A.C.S., Richard M. Carson, B.S., and 
Reuben R, Saeks, B.S., Dayton, Ohio 

T he early diagnosis of pregnancy, always a matter of wide interest in 
obstetric pi-actice, has liecome more important than ever, since we have 
learned so much aliout its physiologic implications. As a consequence of early 
diagnosis, it becomes possible better to advise the patient with respect to 
hygienic, psychic, dietary, and other adjustments to ]iregnancy. It permits us 
to apply safeguards to protect mother and child against possilile adverse effects 
re.sulting from endocrine or other di.stuiFances, or fi-om an unpi-opitious Rli 
relationship. 

A .simple, rapid, and reliable office te.st has been developed by two of the 
authors (Canson and .Sacks), and u.sed in collaboration with the senior author in 
over 400 cases. 

The test is based on the established finding that during normal pregnancy, 
histidine is excreted in suhstantial amounts. This knowledge has been irsed be- 
fore in diagnostic procedures, but earlier tests have had the disadvantages of 
either overwhelming unwieldiness or in.sufficient accuracy. 

Essentially, the test consists of the following steps: (1) control of specimen, 
(2) dilution, (3) removal of substances which i'eterferc with the test, and (4) 
detection of histidine by Knoop's Method. One or more tests can be run in a 
period of twenty to thirty minutes. 

1. Control of Sjiccimen . — It has been observed by the authors and others 
that after a heavy intake of protein, the urine of a nonpregnant woman may 
show histidine, but in relatively small amounts. They have found that if reliable 
results are to be obtained with a histidine test, there should lie at least one urina- 
tion after the ingestion of food before the specimen i.s taken. An early morning 
specimen is preferable. It has also been observed that histidine is frequently 
pre.sent in the urine during menstruation as well as two to three days befoi'c 
the on.set of the flow. Therefoi'o, it would seem inadvisable to use a specimen 
taken near the end of the menstrual cycle becau.se of the likelihood of obtaining 
false positive results. 

2. Dilution . — It is often possible to detect histidine in specimens of high 
siiecific gi-avity. For the purpose of avoiding the possibility of the te.st showing 
histidine in the urine of a nonpregnant w'oman, we i)rejjare the specimen by 
diluting it to a concentration so low that the .small amount of liistidine which 
might occur in urine in .such an instance will not be indicated by the test. The 
amount by which tlie urine is to be diluted i.s determined Iw both its .speeifif 
gravity and pH. By experiment, we have found that an alkaline specimen 
should be diluted with water to a specific gi-avily of 1.00!). and an aoid s])ecimen 
should be diluted to a specific gravity of 1.005. 

3, Ifp.movdl of Intcrfcrinfi Snh.sioncfs . — A 5 c.c. jiortion of the diluted 
s))ecimen is used for making the test. Phosphates are prccipifatod with a 10 
per cent liarium chloride .soiulion. Xilriles are oxidized with 0.1 X potassium 
permanganate reagent. Solids are removed by filtration. . 
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lUClvET'J’S, CAKSON, AND WAIDKS 
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Summary 

A new chemical lest J!o]' pregnancy is pi’o])osed. 9’Jic test depends upon a 
modified pi’ocednre for the estimation of liistidine excretion in pregnancy. The 
physiologic basis of tlie test is discussed. Studies on more tlian 400 cases indicate 
that the method is rapid, simj^le, and accurate enougli io justify its use, par- 
ticularly as an otfice ])rocedure. 
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Ijiologieal tests (Ascliheim-Zondek and Friedman) ai-e, of eoiirso, liiglily ac- 
enrate; liowever they are not suitable for nse as office procedures. 

Table III presents a comparison of some of the tests used in tbc early 
diagnosis of pregnancy with the Carson-Saeks method. 


Table III. Compabison of Tf,sts fob Eably Diagko.sis of Pbegxaxcy 




CLIXICAL rOSITIVES 

CI.TXICAI. XE(;AT1VI;S 


CASKS 

BAXGF, OF ACCl'BACy 

BAXGE OF ACCFBACY 

Chemical texts 

Histidiiiuria 

Carson-Saeks Test 

412 

94.7% 

9E-1% 

A'oge and Ivapeller-Adler 
(reviewed by Mellos) 

2,:m 

63%-95.2% 

75%-9S% 

Visscher-Bowjnan Te.st 
(revised bv ilellos) 

961 

6G%-100% 

liiolopical tests 

Asehlieim-Zondek 
(cited by Weismano) 

2..S07 

94% 

97% 

Friedman Test 

.\boul the .same as .Vsehlieim-Zondek te.‘;| 


Discussion 


The histidine excretion test for the early diagno.sis of pi-egnancy is based 
on established findings that histidine metabolism is significantly altered during 
pregnancy. Normally, histidine is converted by the liver into histamine."’ How- 
ever, during pregnancy, it is excreted in the urine, possibly because of the effect 
of prolan on the ability of the liver to inactivate histidine, or a lowering of the 
renal thre.shokl for histidine in the pregnant woman.” 

The hi.sticline test for pregnancy has been in use for about firiecn years; 
previous results have been variable for two principal rea.sons. (a) The diet of 
the patient in regard to protein intake was not. controlled prior to collection 
of the specimen; and (b) tests were performed on concentrated urines which 
reduced semsitivity and .specificity of the test. 

Certain pathologic conditions may lead to false I'csults. When ])i'cguancv 
is complicated by eclamj)sia, histidine di.sa])pears fiom the uihie.'- Ihulocrinc 
disturbances (thyroid, ])ituitary, or adrenal) may intciTcre with the specificity 
of the test.”’ Urinary excretion of amino acid may occui- in ijci-sons with 
extensively impaired hepatic function or those e.\hibiting severe tissue 
autolysis.” The e.xistence of nutritional deficiencies may cause a weak ])osilivo 
or false negative reaction in jiregnant individuals. 

^Yhile these factors appear to be detrimental to the accuracy of the test, it 
may be considered that false reactions may serve as a guide to further .study of 
the patient with a view to possible diagnosis of eiuhjcrim’ or other disturbance. 
Studies are now in progress to extend our knowledge of tlie significance of false 


findings. 

It mu.st be noted that, not all the ttrine six-eiinens wcie obtained under 
optimal conditions. One might expe«'l a greater degree of accuracy if care were 
taken to a.s.surc in every case that (1) the sj)ecinK;n was obtained i-arly iti tlie 
morning or several hours afli’r ingestion oi a jirolein-rich meal; an<] tne 
]iatient had voided urine after .such a meal I>efore the si>ccinicn is collected. 
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Since the areas o£ intervillous thrombosis are usually composed of well- 
])roserved cells, it seemed possible to settle the problem of their origin by typing 
the blood of the mother, infant, and thrombus. 

During 194.4, ]660 placentas delivered from i)atie,nts at the Chicago 
Lying-in Hospital were examined. These were not all delivered consecutively 
but during the periods of study the placentas of all patients wci-e investigated. 

The lesions described above arc almost never visible on the external surface 
of the placenta and are found onl}’- in the ccnti’al portions of the cotyledons. 
Consequently all placentas were placed on a board and the substance was cut 
with a long knife into slices approximately 1 cm. thick. 



Fig. 1. Portion of placenta containing an area of intervillous tln-oinbosis. 

Among the 1660 placentas that were examined, thrombi were found in 60, 
an incidence of 3.6 per cent. Of these, only 4 were too old to permit typing the 
cells. The results of typing the blood of the mother, the blood of the umbilical 
cord, and the cells of the thrombus in the remaining 56 are shown in Table I. 


Table I. Relation of the Blood Group of Cells in Placental Tiiuojibi to the Blood 

Groups op Mother and Infant 


number 

1 thrombus I 

INFANT 

( mother 

22 

0 

0 

0 

20 

A 

A 

A 

2 

B 

B 

B 

5 

A 

0 

A 

2 

B 

A 

B 

2 

0 

B 

0 

9 

A 

.B 

A 

1 

0 

A 

0 


INTERVILLOUS THROMBI IN THE PLACENTA AND THEIR POSSIBLE 
RELATION TO ERYTHROBLASTOSIS FETALIS 

Edith L. Potter, M.D., Ph.D., Chicago, III. 

(From Ihc Department of Obstetrics and Gynecology, The University of Chicago, and 

The Chicago Lying-in Hospital) 

W ITHIN the central part of a cotyledon in an occasional placenta is found a 
red laminated area measuring from a few millimeters to slightly ovei’ 2 cm. 
in diameter. These structures are somewhat irregular in shape but they usually 
assume a fairly round or euboidal form. The neighboring villi are pushed back 
and none are present within the lesion.'. (Pig. 1.) Occasionally surrounding the 
central area is a peripheral zone of degenerated villi measuring 3 to 10 mm. in 
diameter caused by compression with a secondaiy degeneration due to local ab- 
sence of maternal blood. 

These areas have been often classed as infarcts but are better considered as 
thromboses since their structure is similar to that of a thrombus. The color 
depends on the length of time they have been iiresent but the majority arc dark 
red and are streaked with light yellow lamina due to local deposits of fibrin and 
platelets. They seem to occur ordinarily only late in pregnancy for similar 
structures in which blood cells have been destroyed and which are consequently 
yellow are uncommon. 

Such thrombotic areas have generally been considered of maternal origin 
but the statement has been made on several occasions that they arc of fetal origin 
and Javert^ believed their presence proved that fetal blood might leak out of 
the vessels in the villi into the maternal circulation. He gave as proof the fad 
that nucleated red blood cells were thought to have been found in such areas in 
the placentas of infants Adth erythroblastosis. This statement has been widely 
quoted as evidence that escape of fetal blood into the maternal circulation does 
occur and that it may be the means of producing maternal immunization Avlien 
the mother is Rh negative and the fetus is Rh positive. 

The same author has further stated that rel roplacental hematomas ai-e evi- 
dence of hemorrhagic disease of the fetus and that the adniinisli’ation of vitamin 
Iv before the expected onset of labor should be of benefit in preventing j)remalurc 
detachment of the placenta. 

The present study Avas undertaken in an attempt to determine Avhether these 
areas of intervillous thrombosis are actually composed of fetal blood or AA’hetlio- 
the cells are of maternal origin. Leucocytes are frequently found in large 
masses in any thrombus, due to the layering Avhich results fi'om the manner of 
deposition, and it is possible that the nuclei of lymphoeAdes miglit liaA'c been 
mistaken for those of immature red blood cells. 
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EXTRAUTERINE PREGNANCY AT TERM WITH DELIVERY OF 
A NORMAL LIVING CHILD AND LIVING MOTHER- 

Frank S. Deming, B.S., M.D., M.S., Phtladei.piiia, Pa. 

(From the Department, of OhutetricR and Gynecolopp, Temple XJmvereily School of Medicine) 

A BDOAIINAL pregjianpy i.'^ ii condition wliic.Ii is seldom, if ever, met with in a lifetime 
practice of obstetrics. tVlien. encountered, however, it presents a most, difRcult problem 
to the obstetrician as to management and is accompanied by an extremely high mortality to 
mother and child. In a review of the literature on tliis subject, Cornell and Lash in 1933 re- 
ported two hundred thirty-six cases of abdominal pregnancy, with a maternal mortality of 
14.3 per cent. In eighty-six cases wliere the baby was born after the sixth month of pregnancy, 
(hero was an infant, niortalit}' of 22 per cent, while in sixty cases wlicrc the baby was born alive 
in tlio eighth or nintli month of pregnancy, the mortality was 35 per cent. In 1935, Heilman 
and Simon reported three hundred sixteen cases of abdominal pregnancy, in which the mother 
survived in two hundred twelve cases and the fetus in one hundred fifty-eight cases. In 
eighty cases, both mother and child survived — that is, lived eight days or longer. Woods 
reported a case of abdominal pregnancy with a normal living baby but the mother died within 
a few days after delivery from an overwhelming toxemia as a result of i)eritonitis. In Novem- 
ber, 1944, Gardner reported a case in which both motlier and baby survived, and the latter, 
weighing four pounds and fifteen ounces, was without congenital defects or anomalies. This 
infant died at four and dno-half inontlus, liowever, from pneumoniji, and the mother expired 
two years later from a metastasizing carcinoma of the breast. Bcacbam, in a review of 
abdominal pregnancy, cites numerous instances throughout the literature where both mother 
and child survived. However, in a great majority of instances where the fetus was alive at 
birth, a neonatal death ensued in a matter of hours or days after delivery, and many of the in- 
fants showed single or multiple congenital defects. 

It is, therefore, still a rarity to deliver a normal living baby free of congenital defects 
and to be fortunate enough to secure a satisfactory maternal result as well. Such a case was 
encountered at Temple University Hospital, Philadelphia, over a year ago. 

Case Report 

The joatient was a twenty-onc-year-ohl Negro primigravida wlio juT.'ciited hei'.self at the 
out-patient department of Temple University Hospital approximately five months pregnant. 
Her history was as follows: 

The patient's last menstrual period was Sept. 17, 1944. On Oct. 15, 1944, there was an 
episode of vaginal bleeding which lasted for two days. The flow was intermittent in character 
and very scanty. There were no further complaints until Dec. 23, 1944, when, after a fall 
in her home, apparently without abdominal trauma, the patient experienced considerable ab- 
dominal pian and complained of weakness. Since pain was more or less constant and 
aggravated bj' motion, the patient remained in bed for one weolc. At the end of this period, 
she felt no better and consulted her family physician who hospitalized her at another institu- 
tion for a seventeen-day period at complete bed-rest. During this time, she, continually 
improved, although there was still slight lower abdominal distress at times. Because of the 
continuation of these sjanptoms, she registered at the out-patient department of Temple 

University Hospital in the latter part of February, 1945. 

On her first visit, examination revealed abdominal enlargement compatible with five 
months’ gestation. Although there was considerable abdominal tenderness and pelvic examijia- 

♦Presented at a regular meeting of the Philadelphia Obstetrical Society, 
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111 44 of the 56 tlirombolie areas in wliicli the cells were salisfactoiily typed, 
the mother, thrombus, and infant were of the same blood group. Among the 12 
in which the mother and infant were of different blood groups, 9 II of the thrombi 
without exception were of tiie same gi-ouji as the mother and none were of the 
same group as the infant. 

If, in this large a group of placentas, there were no infarcts composed of 
fetal blood, it seems reasonable to conclude that such infarcts either do not exist 
or do so with the greatest rarity. It is the author’s belief that such infarcts are 
always of maternal origin and arc unrelated to the possible etiology of erythro- 
blastosis fetalis or hemorrhagic disea.se of the newborn. Consequent!}^, the cita- 
tion of the presence of such thrombotic areas as proof that fetal cells may escape 
from the ve.ssels in the villi, and .so e.seaping may be the source of maternal im- 
munization to the I?h factor does not seem justified. The fact that these areas 
are not composed of fetal cells does not ]>rove that fetal cells may not enter the 
maternal circulation from the villi, but if i^roof for such intermixture of cells is 
desired it must be obtained b.v others means. 

Summary 

Examination of 1660 placentas j-evealed the presence of intervillous tlirom- 
bosis in 3.6 per cent. Among 56 placentas in which the cells of the thrombi 
could be typed the blood groups of the infant, mother, and thrombus were the 
same in 44. In the remaining 12, in which the mother and the infant belonged 
to different blood groups, the cells of the thrombus were in all instances of the 
same type as those of the mother. The presence of such thrombi cannot be used 
as proof for the coiitention that fetal blood may escape from the villi during 
pregnancy and may consequently be the cause of maternal immunization when 
the fetus is Rh positive and the mother is T?h negative. 
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Eoeiilgonologic r()])orl at, this time read as follows: 

“An inlrautcrine 2 )rc‘gnanc,v with fotiis at. term lyiJig in left occi|nit anterioi' po.sition, 
vertex almost engaged. The pelvis seems ample for vaginal delivery. The placenta is situated 
high up in the ujrper segment of the uterus slightly to the left and posteriorly.” (Fig. 1.) 

After seventy-two hours of ho.spitalization, all the patient’s symptoms disappeared and 
she was discharged. On duly 2(i, 1945, patient was again admitted for twent^'-four hours 
but was discharged as in “false labor.” There was no bleeding on this admission. 

On Sept. 2, 1945, patient was seized with .severe colicky-type abdominal pain. There 
was again a slight bloody discharge. The pains increased in severity and frequency until 
twelve o’clock midnight, when patient .stated thcA' took her breath away. 8he was ad- 
mitted to the hospital and examination revealed the patient in acute distress. 'J’emperature 
98°; pulse 95; resj)iration 22; blood pressure 118/72. In spite of these findings, she gave one 
the impression of shock. The abdomen was tense, extremely tender, .slightly distended and 
peristalsis was absent. The mass noted formerly was acutely tender. The fetus seemed at term 
with back to the left in left occiput anterior position, head was thought to be engaged at plus 
one station and there was no cervical dilatation. Fetal heart tones were not audible. 
Admission blood count was: fled blood count, 4.05; hemoglobin, 12 Gm.; white blood count, 
11,900. The urinalysis report was entirely negative. A diagnosis was made of placenta 
abruptio (partial) with the possibility of ruj)tured appendix and degenerating fibroid. It was 
decided that abdominal exploration was indicated. 

Opcnifive Fiiulingfi. — On opening of the X)critoneal cavity, a greenish-yellow exudate was 
encountered (subsequent culture report showed no growth), and there were about 300 to 500 
c.c. of free peritoneal fluid. The apx>endix was normal. The uterus was noted in the 
midlino just above the symphysis enlarged to twice normal size. The right tube and ovary 
wei-e normal. The left ovary could not be visualized and the left tube was lost in the wall 
of a large mass which lay just to the left, and beneath the uterine body and extended from 
deep in the pelvis to a point just under the dia{)hragm. This mass seemed entirely retro- 
peritoneal. The small bowel, sigmoid, and cecum were covered with a greenish-yellow exudate 
and were .slightly injected, iilthough in no way adheroTit to the mass. The omentum was 
adherent to the upper iiortion of the mass and large vessels were springing from this point 
which anastomosed over the surface of the mass with other large vessels which seemed to be 
springing from the mesentary of the small intestine. 

An incision was made in the lower portion of the mass in the region of the left broad 
ligament since this area was relatively avascular. Considerable greenish-yellow exudate was 
encountered which was the same as that noted in the peritoneal cavity, indicating that there 
must .have been a perforation of the sac before delivery. An eight -pound, two-ounce female 
fetus was extracted by breech. The infant was living, breathed readily and appeared to bo 
entirely normal. Exploration of the sac revealed the placenta in the upper portion slightly 
to the left and posteriorly situated. chromic No. 2 catgut double ligature was placed 
around the cord close to the placental attachment and a large Babcock sump was placed in the 
bed of the sac, after which the sac was closed with no attemirt made to remove the jdacenta. 
Another sump drain was inserted in the right iliac fossa. 

Postoperative Coarse . — The patient did well the first three days postoperative!}'. On the 
third day, the temperature was normal and the abdomen flat with active peristalsis. Drainage 
was slight and the sump drain to the right iliac fo.^sa was removed. In this early postoperative 
period, the patient received parenteral fluids freely with 500 c.c. whole blood and sodium 
sulfadiazine, 2 Gm. every six hours intravenously for the first forty-eight hours. On the 
third day, penicillin was started, giving twenty thousand units everj- three hours and this was 
continued until a total of four million three hundred ten thousand units had been administered. 
From the third postoperative day, the patient ran a temiierature of 101° F. to 102° F. for tlie 
next eio-ht weeks. On the tenth postoperative day, the sump drain within the amniotic sac was 
removed and a large rubber catheter inserted. On the twelfth day, it was felt that an 
abscess was forming in the right lower quadrant area but on opening the abdomen in this site, 
nothiim- but indurated tissue was found, and no drainage was obtained. The patient drained 
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MESODERMAL MIXED TUMORS OF THE UTERUS 


Edward C. H. Schmidt, Ph.D., M.D., and Hiciiard B. Schutz, M.D., 

Kansas City, Mo. 

(From Departmcntf! of Failiology, and Obstetrics and Gynecology, St. Lathe’s Jlospital) 

'^UMOES composed of a variety of tissues arc not uncommon in -many locations in the 
body, sucli as mixed tumors of the salivary glands and embryonal sarcomas of the urinary 
tract. However, mesodermal mixed tumors of the uterus are rare, oidy ninety-four having 
been reported up to 1941, and in more recent years several con)j)rchensivc reviews of meso- 
dermal mixed tumors have appeared.^, s-ia The lirst of these tumors was described by Wagner 
in 1854. Eeceutly, two tumors which appear to be mesodermal mixed tumors of the uterus 
were encountered in this hospital: one was a small myxomatous cervical growth, and tlic 
second a large, bulky, widely extended tumor of the fundus. 

Case 1. — A 22-year-old, white, single, nulliparous woman when first seen was complain- 
ing of irregular menstrual periods with a somewhat increased how for the jiast six months. 
Prior to this she had had no menstrual irregularity. Lately, the periods occuived every 
twenty-eight to thirty-five days with four to seven days of bleeding at each time, and the 
flow had been moderately profuse. On several occasions during the past three months, she 
had slight intermittent intcrmenstrual .spotting. The urinalysis was normal and the blood 
count was hemoglobin 15 Gm. per 100 c.c., red blood cells 4,800,000, white blood cells 8,000, 
coagulation time three minutes. The Kline and Wassermann tests were negative. Vaginal 
examination revealed a round nodule approximately 1 cm. in diameter, which was firm and 
superficially lobulated. The attachment to the anterior lateral portion of the cervix was 
nearly the width of the tumor. The epithelium covering the tumor was less pink than the 
surrounding epithelium, and there were small superficial blood vessels over the surface. At. 
oiJcration, the base of the tumor mass was removed with a wide excision. The cervix was 
dilated and the uterine cavity curetted with a moilcrate yield of endometrium. 

The block of cervix measured 8 by 10 by 25 mm. Part of the epithelial surface was 
smooth and glistening. Projecting above this uniform surface for approximatelj- 3 mm. was a 
circular area 1 cm. in diameter which appeared to be composed of small rounded projections 
somewhat like a miniature bunch of grapes. The cut surface below this roughly granular 
area was firm and had a light gray homogeneous appearance. 

Microscopic examination of the cervical biopsy disclosed a peculiar myxomatous in- 
filtration beneath the cervical epithelium. This growth was seen invading the connective 
tissue of the cervix in all directions, and was even invading into and around the glands. 
It had broken through the surface epithelium in several areas, forming small papillomas in 
one location. The stroma was a fibrillary semimyxomatous material which extended into the 
fibrous elements of the cervix and separated them in many places. The normal cer\ical struc- 
tures were completely replaced by the tumor over areas as large as a low-power field. The 
most prevalent cell was a large cell with long processes extending in several directions. Some 
were star, shaped with four or five long arms extending through the stroma ; others appeared 
to have only one or two long arms. These cytoplasmic elongations were occasionally three 
to four times the diameter of the body of the cell, and could be seen best in the phospho- 
tuno-stie acid hematoxylin stained preparations. Those from cells in the same field often 
interlaced, forming a loose network. The myxomatous .stroma did not stain for mucin, but 
-in slides stained by the Masson method it appeared to be composed of very minute granules 
arranged in long strands interlacing at many points so as to form a fine network. A few 
cell's were roughly oval with one end flattened. In these cells the nucleus was in midposition, 
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continually, at some times a frankly bloody drainage and on other occasions, a brownish 
purulent material, cultnres of which showed throat-type anaerobic nonhemolytic streptococci. 
There was never any evidence of i)ointing or abscess formation in the pelvis thereafter which 
would be .suitable for colpotomy or abdominal drainage. There was a marked anore.xia for 
five or six weeks and considerable weight loss. A rather severe anemia developed which 
responded well to small frequent blood transfusions. The total period- of drainage was two 
months. The total period of hospitalization was one hundred one days. 

FoUow-Ui> Visiis . — The abdominal incisions were well healed and pelvic examination was 
normal except for considerable induration just to the left of the uterus, with adhesive 
bands from this point to the abdominal scar. The baby gained well, weighing fifteen pounds at. 
five months. 

At the end of a .year, the child was walking and the mother seemed no worse for her 
experience. Tlierc still remained some induration in the left adnexal area, but no tenderness 
and no particular complaints. 

It is interesting to note that the patient carried this pregnancy almost a year according 
to lier menstrual history. Tliat death of the fetus did not occur seems remarkable. Also 
interesting is the attachment site of the placenta, which, in this case, was high in tlic sac, 
while in most cases of this kind, attachment is usually lower and against tlie uterus. 
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Fig. 2 . — Cnso 1. .Sli'otnal elonicnt.s .sluiwing elongatod cytoplasmic proce.«si-“s ami occa.sionnl 

giant cells. 
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iisually filling the breadth of the cell. The cytoplasm was clear excoi)t for small ilark gramiles 
which occasionally appeared to be arranged in lines or rows near the ends of the cells. A 
few muRinuelcated giant cells were pre.senf, .some of which had two to five nuclei along the 
periphery of the cell, as can be seen in irfiinitirc striated muscle cells. Several giant cells 
had vague cross striation which suggested myoblasts, but striated muscle was not demon- 
strated although special stains were perfonned. Other giant cells had a clear cytoplasm, 
usually with two nuclei in the central portion. It was felt that this constituted a malignant 
invasive tumor which extended beyond the edges of the biop.y and whi<!h would probably 
be radioresistant. Therefore, a complete hysterectomy was advised. 



KifT. 1. — Case 1. The tumor can bo seen surrounding- and invading tiic tip ot a cervic.Tl gland. 


At operation the uterus was rctroflexed and multiple petechiac wore scattered over the 
anterior peritoneal reflection. Iso extension of the tumor was seen at operation .a ml a wide 
excision of the cervix and vagina was performed. 

The gross specimen consisted of a uterus with cervix and vaginal cull'. 'J'liere was a 
small indented area on the anterior portion of the cervi.v. Section through thi.s point sliowed 
a pink tissue extending into the usual pale fibrous tis.suo. Many small cysts 1 mni. in diameter 
wore present in the cervical canal. The uterine cavity measured C.i) cm. The endometrium 
measured 4 mm. in thickness and was pale and smooth except for a soft polyji measuring l.S by 
fl by 3 mm. hanging from the fundus. The myometrium showed no abnormalities. 

Microscofiie sections through the cervix in the region of the puckered si-ar .showed a 
peculiar type of diltuse edematous flbrillarv- hyalinization with partial squamous covering. 
This myxomatous tissue could be seen extending between the fibrous bundles of the cervix. 
These extensions of the tumor wore compo.scd of the myxomafous stroma with few cells. The 
])ortion of the tumor remaining in the cervix was quite deep, and in only one area was it 
near the .surface. In some areas numerous fibrillary nen’e bundle.? were seen. 

The patient lias remained in good hcaliii without cvidcncf of ro/'iirrcm-'c, .anfj i.s well 
one year after operation 
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particles broke free easily. The uterus was enlarged by irregular nodulations on the anterior 
surface. Voided urine showed a trace of albumin. The hemoglobin was 11 Gm. per 100 
cubic ccntimeter.s. The red blood count was 3, .500, 000, and the white blood count 10,400. The 
nonprotein nitrogen, blood chlorides, and blood sugar were within normal limits. The erythro- 
cyte sedimentation rate was 25 mm. per hour. 

A dilatation and curettage yielded large quantities of friable white, yellow, and red 
material which contained minute hard nodules. This was diagnosed as being an unusual 
malignant tumor, and total hystercctomj' and bilateral salpingo-oophorectomy were performed. 
At operation a tumor of soft friable tissue of varied color was found extending into both 
broad ligaments and into the pelvic fascia beneath the bladder. 

The specimen consisted of a uterus measuring S by 7 by G cm. Tlic serosa over the 
fundus was smooth and glistening. However, in the region slightly posterior and inferior 
to the right broad ligament, there was a small soft yellowish papillomatous body measuring 
18 by 13 by 6 millimeters. The lower i^ortion of this was blood stained. Anterior to the 
light broad ligament, there was a finely granular area in the serosa. The whole uterus felt 
quite soft and boggy. Protruding from the cut end of the uterus was a soft, necrotic appear- 
ing, blood-stained mass. When opened, the uterine canal measured G cm. in length. The 
myometrium measured approximately 8 mm. in thickness. The remainder of the specimen 
consisted of soft, friable, variously colored tissue which ranged from a slate ^'ay through 
yellow to red and brown. There was one large mass in the center which was polypoid and 
6 cm. in diameter. It was this mass which presented from the uterine os. When this was 
reflected, the remainder of the tissue was made up of polypoid soft masses which varied in 
size from small, raised, rounded nodules a few millimeters in diameter to larger ones which 
measured 4 by 2 cm. in area and were raised 1.5 centimeters. Throughout these nodules, 
there were occasional firm round foci which measured a few millimeters in diameter. In other 
portions there were fiiirly extensive gelatinous areas between the large papillarj' bodies. In 
i one place near the os there was a firmer area which felt and appeared to be composed of 

! small cartilagenous nodules in a myxomatous stroma. On cut section the tumor masses were 

pale, soft, and variously colored. These ranged from red through yellow to white. On section 
I through one portion a small quantity of clear fluid flowed forth from numerous oval-shaped 

I cysts measuring 11 by 5 millimeters. Section through the yellowish body presenting at the 

; cervix showed a pale orangish surface, and in the center it was soft and composed of 

; alternate minute yellow and red areas. Each of the tubes measured 5 cm. in length. Through 

j the base of one there was a rather firm area which was indistinctly outlined in the broad 

i ligament. On the other tube there was beneath the serosa a small yellowish nodule measuring 

I 8 mm. in its greatest diameter, 

I Microscopic examination of the uterine tumor showed a highly undifferentiated spindle 

1 and oval cell growth with wide areas of pseudocystic change and some areas of necrosis. 

I The cells varied considerably in size. Some large hyperchromatic deformed nuclei and mitotic 

• figures were also obserrmd. Scattered throughout this tissue were small islands of anaplastic 

! cartilage or cartilage -appearing material rvliicli showed a pink or bluish pink homogeneous 

! , matrix enmeshing anaplastic cells resembling chondroblasts. Several small islands of fairly 

I well-, developed cartilage were scattered through the tumor. The small islets of primitive 

j cartilage and chondroblasts were near these adult cartilagenous centers. Other portions were 

I composed of a myxomatous stroma which did not stain for mucin with either mucicannine or 

j thionin, but with phosphotungstic acid hematoxylin and Alasson stain appeared as a fine 

i network with many minute granules appearing throughout. 

I There were glandular areas present. These varied from simple cystic structures which 

I lined by low cuboidal epithelium to narrow glands in which the epithelium was columnar 

t and even clumped in small papillations. Some of these resembled endometrial glands, but 

others lined by flat epithelium did not. This tumor was classified as a mesodermal mixed 

5 tumor, -although the possibility of a highly anaplastic teratoma with sarcomatous elements was 

!' also considered. 
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therapy have not been nsed extensively, despite the fact that the embryonal appearance of 
the tumor -Avould lead one to believe that many of them would be radiosensitive. Total hys- 
terectomy appears as the logical treatment if a wide excision of the surrounding tissues is 
accomplished. Meikels suggested that this be followed by deep x-ray tlierapy, as a pro- 
idiylactic against local recurrence or as a palliative measure. Shawo summarized the cases 
he reviewed by stating "The malignancy is extremely high and I can find no record of a 
patient recovering any length of time after removal of the growth. In most cases death 
rapidly follows operation.” 

Since our first case is apparently the smallest mixed tumor reported, we look forward 
to a more optimistic future than one would anticipate from a review of the reported cases. 
In this case, the tumor remained localized within the cervix of the uterus, and no evidence 
of e.xtension could be found at operation. A case of multiple papillary hydropic tumors 
of the cervix and cervical stump occurring over a period of seven years with multiple opera- 
tions, is described by Backer and Minich.ic When total hysterectomy was performed five 
months before death, a mixed tumor was found. The authors believed the tumor.s rvere 
parts of the same growth, despite the fact that the specimen from the first operation was 

not examined histologically. This appears to be the longest clinical course described. 

« 

Summary 

1. Two cases of mesodermal mixed tumor of the uterus are reported: one a tumor of 
the fundus of the uterus with typical finding.^; the other a minute cervical neoplasm discovered 
incidentally by biopsy during a dilatation and curettage for uterine bleeding. 

2. Tlic cervical tumor was smaller than any other sucli tumor found in a review of the 
literature and therefore the prognosis appears good despite the gloomy outlook obtained from 
reports of other cases. 

3. The discovery of an unusual and malignant tumor while still quite small again 
emphasizes the necessity for microscopic examination of all irregular areas of the cervix. 

The autliors wish to thank Dr. Ferdinand C. Helwig for his guidance and suggestions, 
and Dr. Lawrence P. Engel for permission to present the second case. 
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Histogenesis 

]t is (liflicuk to ex])laiu how a coiaplicalcil luinor o£ cnibrvologic structure should occur 
ill liin'ercnt sites in the uterus. Basically, there arc two schools of thought to explain this 
phenomenon: one by metaplasia or dislurbtince of development of the normal uterine com- 
ponents; the other by eniliryomil rests or latent anlages which suddenly start growing under 
a stress of the organism. 

Earlier writers were prone to accept metaplasia or degeneration of a specific uterine 
tissue as the origin of these tumors. Later writers tend to believe that in the complicated 
mixed tumors the question of metaplasia cannot be seriou.sly considered because the many 
components and the cml.iryonal character of the tissues indicates that the origin is due to 
individual primitive cell or mass tissue transplantation. tVilnis was of the opinion that one 
particle of undifl'erentiated tissue had been transplanted, and from this anlage developed 
the most ditTorenl formation. In mixed mesodermal tumors of the uterus this is thought to 
be a bit of the Wolllian duct, which must arise from caudad to kidney as no renal elements 
arc found in these tumors, and migrates backward along the course of the ducts. The pos- 
sibility that these tumor.«, found in the uterus and cervix, arise from the M'olffian duct is 
enhanced by Meyer’s’^ discovery of a Gartner duct in the uterine wall and the cervix of an 
adult, llis later studies revealed a high incidence of Woltfian elements in the uterus. In 
a recent study Ilutfmani' found remnants of Woltlian iliicts in approximately 1 per cent 
of cervices studied by serial section. 

Our attention was called to those tumors by Case 1 which aroused considerable interest 
both as to histologic .diagnosis and as to prognosis. \Ye have been unable to find any case 
in the literature where the diagnosis was made from an apparently routine biopsy without 
enlargement of the cervix or uterus. The biopsy was taken in an attempt to find the cause 
for uterine bleeding, although later examination revealed an endometrial polyp as the cause 
of the bleeding. It is intcro.sting that almost 25 per cent of the cervical tumors reported 
by Mcikcl occurred at approximately 22 years of age, whereas the range is from 1 to 50 
years of age. The minute size of this tumor leads to the belief that the growth may repre- 
sent the earliest stages in the development of these tumors. The embryonic mesenchyme 
found in this tumor appeared to be the same as that described in the larger more complex 
tumors. This neoplasm had begun to develop a botryoid form, and in several areas it re- 
sembled microscopically the larger botryoid .sarcomas of the cervix. Xnmerous authors have 
emphasized the difficulty in determining their malignant nature, and even at microscopic ex- 
amination this may go undetected. One case (15) rejiorted in 1930, had a recurring cervical 
polyp removed three times within ten months before its malignant nature was noted. 

The second case is characteristic of uterine mixed tumors of the fundus both as to 
symptoms and as to pathology. Uterine bleeding, brownish foul discharge, and uterine 
pain or enlargement are the usual presenting complaints in tumors of the body of the 
uterus. These fundic tumors occur most frequently in the fifth decade of life; over 50 per 
cent of the reported cases were found in piersons in this decade. The mixture of many 
lissue.s, all of which can arise from the mesoderm, including myxomatous tissues, cartilage 
and iiscudocartilage and glandlike elements of a difficult nature to identify as to origin, is 
typical of these mesodermal tumors. Tlie tubelike spaces in our tumor at first led to the 
diagnosis of a teratoma. Later these glands were taken to bo inclusions of endometrial 
glands. However, the lining of some of the glands in this tumor was part flat cuboidal 
and did not resemble the lining of the endometrial glands, but did resemble the lining of the 
embi-yonic Wolffian duct. This patient began having a foul, blood-tinged discharge approxi- 
mately ten weeks after operation. This increased gradually but the patient remained fairly 
active for five months after operation, at which time she became quite, ill and died in another 
city two weeks lateri 

Prognosis 

A review of the outcome of reported cases indicates that little has been accomplished 
in treating these tumors. All attempts at therapy have been futile. Radium and x-ray 


974 


BERNSTINE AND FRIEDMAN 


Am. J. Obst. & Gynec. 
November, 1948 


In October, 1943, slie again became pregnant. Proge.sterone therapy was considered 
advisable and was therefore instituted. The pregnancy progressed satisfactorily until the 7lli 
month of gestation. At that, time the patient complained of feeling faint; when she moved 
her bowels, the stool was copious and very tarry. Immediately afterwards, she vomited large 
amounts of coffee-ground material. Her .symptoms were strongly suggestive of peptic ulcer. 
She was put to bed and transferred to the hospital where she was placed on an ulcer diet, 
and given vitamin K. She remained in bed six weeks prior to delivery, receiving several blood 
transfusions. Ske was delivered at term, .Inly 2.3, 1914, of a normal, living, .female child 
weighing 6 pounds GVz ounces. She made an uninterrupted recovery from labor. Over a 
year later, she was apparently doing satisfactorilj’. 

In October, 1944, she was x-rayed, and, although the ulcer could be vis)ializecl, .“he 
offered no complaints and at tliis date is feeling well. 

Case 2. — Patient C. B., white, aged 2.S years. Menstrual liistory, onset at 12 years of 
age, every 28 days, for four or five days, no pain. This patient had the iisual childhood 
diseases and no other illness of importance. 

In January, 1939, the patient had a spontaneous abortion at 0 to 8 weeks. 

In September, 1939, she had a spontaneous abortion at months. Following this 
abortion, the patient complained of symptoms suggesting ulcer. She was x-rayed, and peptic 
ulcer was diagnosed. She was placed on an ulcer diet and given medical treatment. Prompt 
response resulted in a twent 3 '-pound weight gain. She came under observation again on Juh* 
9, 1940. At that time, examination revealed a six weeks’ pregnanej". Phj’sical examination 
was essentially negative. There were absolutcl}' no ulcer complaints. Due to her previous 
obstetric history (two abortions), it was considered advisable to institute rest and proges- 
terone therapy. Proluton was administered until the fourth month of pregnanc.v. At that 
time the patient had an attack of hematemesis, coupled with severe heartburn and a recurrence 
of ulcer symptoms. Vomiting persisted; the urine showed albujuin and hj’aline casts and 
acetone. During this period, the patient had several attacks of hematemesis. About one 
month later, she was delivered of a stillborn child; then followed a long convalescence. 
Throughout the entire pregnanej’, both ulcer diet and treatment were maintained as before 
conception. 

Case 3. — Patient A. T., white, aged 26 jmars. Menstrual historj-, onset at 14 j’ears of 
age, every 28 days for 5 days. 

She was delivered of a male child Nov. 14, 1936, low forceps, moderate postpartum 
hemorrhage. 

In October, 1939 she had a gastroenterostomj’ for peptic ulcer. 

She last menstruated July 5, 1942. In September, 1942, following a threatened abortion, 
the patient was ordered rest and sedation. On Nov. 5, 1942, the abortion symptoms recurred, 
.and progesterone was prescribed, resulting in a gradual improvement in the patient’s condition. 

Gastric Analysis, Dec. 7, 1942 . — 

Macroscopic: Large amount of mucus in residue. 

Microscopic: Many pus and red blood cells and epithelial cells. 

Heport: Blood Free Acid 

+ 

28 
37 

In March, 1943, she complained of nausea, vomiting, and melena. The same month 
she was delivered spontaneously of a premature living male child. 

Case 4. — ^Dr, Edward B. LeWinn’sm patient, white, aged 35 years. Menstrual history, 
onset at 13 years, every 28 days for four or five daj-s, gravida ii. 

This patient had a history of epigastric pain in 1930, and an appendectomy was per- 
- formed in 1931. Her sjunptoms were not relieved. In 1938, she had a cholecystectomy, result- 


Total Acid 
6 
41 



PEPTIC ULCER IN PREGNANCY 

J. Bernard Bernstine, M.D,, and M. H. F. Friedman, Ph.D., 

Philadelphia, Pa. 

(From llic Department of OhsteiriGS and Gynecology, Ohsteirics Division and the Department 
a of Physiology, Jefferson iledical College and Uospital) 

A bundant evidence in medical literature shows peptic ulcer in the adult to be pre- 
^ dominantly a disease of the male. Before puberty, the reported cases are distributed 
almost equally between the sexes.i After puberty, peptic ulcer occurs considerably more 
frequently in the male. Various authors have estimated the ratio of its distribution to be 
front 2 to as high as 4 males per female affected.2. a. ■* The mortality statistics of the United 
States for 3937-1938 showed the sex ratio for duodenal ulcer to be 3.6 males per female.”' 

The reason for the lower incidence of peptic ulcer in women is not known, nor has a 
satisfactory explanation been advanced for the observation that it is in general a mildei'S 
and also less fatal disease in Avomen." 

Two distinctive features characterize peptic ulcer in the adult woman: (1) it is a rela- 
tively \mcommon complication of pregnane)’’, and (2) all symptoms incident to it are amelio- 
rated or abolished upon the advent of pregnancy. The rarity of peptic ulcer during preg- 
nancy has been cited by several authors.^, a. lo Eeviewing 70,310 consecutive pregnancy hos- 
pital admissions, Sandweiss et al.2 found only one woman with active symptoms of ulcer. This 
finding is in sharp contrast to the common occurrence of other diseases of the gastrointestinal 
tract during pregnancy, such as appendieitis,ii ulcerative colitis,J2 and cholecystitis.i^ That 
pregnancy exerts a beneficial efCect on ulcer symptoms is well Icnown. Sandweiss et al.2 
reported 52 pregnancies in 25 women proved to haA'c had peptic ulcer. During pregnancy, 
their irlcer symptoms disappeared in all but one case. To date, only I5i’<'i3 authentic cases 
of duodenal ulcer proved by autopsy haA'C been reported during pregnancy. Although peptic 
ulcer complicating pregnancy is not a frequent occurrence, wo have encountered several cases 
of it, but onl}' after careful questioning and examination. Very often the ulcer symptoms are 
either masked or confused by the pregnancy, and therefore missed. 

Pregnant women tvith no ulcer histories have been treated successfully with progesterone 
to prevent threatened abortion. Recourse to progesterone tlierapy might therefore be expected 
in cases of potential abortion during the pregnancy of women with histories of peptic ulcer. 
This treatment has actually been adopted on three occasions with distinctly drastic results. 

These three cases together with a review of one in the literature^® appeared of sufficient 
interest to rvarrant reporting, since, to our knowledge, no mention has jrreviously been made 
of the ulcer-aggravating effects of progesterone on pregnant women with histories of peptic 
ulcer prior to pregnancy. 

Report of Oases 

Case 1. — Patient D. McK., Avhite, aged 38 years. Menstrual history. Onset at 15 years 
of age, every 28 days for seven day.s, no pain. This patient had infantile paralysis at the 
age of 4 years and made a good recovery. In 1936 she suffered from “indigestion.” 

In 1937, this patient had an attack of hematemesis, and at times noticed tarry stools. 
Several attacks of hematemesis followed. The patient said she was hospitalized and placed 
on a milk and cream diet. She remained in hospital for three weeks; following this treat- 
ment, she returned home and was treated by her family physician for peptic ulcer and anemia. 

It took her six months to regain her normal status and return to work. 

In May, 1942, she was delivered spontaneously, at 714 months, of a macerated, stillborn 
male child; and, despite careful studies, no apparent cause could be found in either parent 
or child. During this gestation period the patient was free from ulcer symptoms. 
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admittedly not conimon, occurs perliaps more frequently than liitherto credited. 
In ulcer patients, its symptoms are said to abate during the first trimester of 
pregnancy. Consideration should i)e given to tlic possibility that, in some eases, 
peptic ulcer during the first. trime.ster maj' be masked by, or misdiagnosed as, 
hyperemesis gravidarum. Indeed, this suggestion is sxipported by Mussey of 
the Mayo Clinic, who reports that of 370 necessary operations during pregnancy, 
over a period of ten yeai's, two were for peptic ulcer. 

To our knowledge, no reports have been published establishing proge.steronc 
as an ulcerogenic agent. In the noi-mal nonpregnant and pregnant sub.i'ect, it 
would appear not to react on the gastrointestinal tract. Only when an ulcer 
le.sion is or has been present ai“e the aggravating effects of progesterone evident. 
It would be interesting to determine whether administration of piogesterone to 
a nonpregnant ulcer i)a1ient would engendei' the deleterious effects observed in 
the pregnant ulcer patient. 
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ing in a temporary relief of her symptoms. She was then put on a course of nonsurgical 
hiliary drainage. In April, 1945, she had a spontaneous abortion at six weeks. Her last 
mienstrual period was .Inly 27, 1945, her expected date of delivery May 2, 1946. 

In view of this patient’s liistory of previous abortion, she was maintained on proges- 
terone throughout the inesent pregnancy. On March 18, 1946, the patient experienced epi- 
gastric discomfort about one to one and one-half hours after the ingestion of food. Her 
symptoms progressed, and she later noticed tarry stools and blood in the vomitus. On April 
12, 1946, she suffered severe gastrointestinal liemorrhage ; blood transfusions were repeatedly 
administered, and the patient was very ill. On April 17, 1946, there was a slight improvement 
in her condition, and on April 19, she was delivered of a stillborn, premature, macerated male 
child. On hlay 2, 1946, a fractional gastric analysis was made, and on hla.r 3, x-ray exam- 
ination showed evidence of peptic ulcer. 

Discussion 

A review of the literature reveaLs lliat duodenal ulcer occur.s less freciuently 
in women than in men and that it is a rare complication of pregnancy. In 
women- lamwn to have had peptic ulcer, its symptoms almost always disajipear 
with the advent of pregnancy. 

In the three eases reported of ulcer occurring during pregnancy, the history 
of each patient suggested or proved the existence of an ulcer prior to pregmaney. 
The ulcer s^nnptoms abated during the early stages of the pregnancy in all three 
women; yet the later administration of progesterone was followed in each case 
by an aggravation of the ulcer, by hemorrhage, and a stormy course almost 
terminating fatall3^ 

The relationship between sex and incidence of peptic ulcer has led several 
investigators to place peptic ulcer on an endocrine basis, and to attempt a sex 
hormone therapy. On the whole, the results of these investigations have been 
inconclusive. Among the sex liormones used for the treatment of peptic ulcer 
in the human being are included: estrogens,^" ovarian follicular hormones,’® 
esti'ones,’® and urinary chorionic gonadotropins.*'* 

Experiments conducted on dogs with surgically induced duodenal ulcers 
and on men with iDeptie ulcer have shown the administration of human preg- 
nancy urine extracts to have a beneficial effect on the ulcer. Thus, in dogs with 
experimental Mann-Williamson ulcers, daily injections of extracts of pregnancy 
urine reduced the incidence of perforation from 72 per cent to 20 per cent and 
increased over-all benefits from 10 per cent to 85 per cent. While this would 
suggest that urinary gonadotropins have an antiulcer effect, the picture is un- 
fortunately not at all clear. Recent Avork has shoAvn the anti-ulcer factor to bo 
present not only in the urine of pregnant women, but in the xivine of non- 
pregnant AAmmen and men as Avell.-" 

The relationship betAveen progesterone and gonadotropin is such as to in- 
dicate po.ssible antagonism betAA’^een them. The reported beneficial effects of 
gonadotropin on peptic ulcer AAmuld suggest the adAmrse action of progesterone. 
Whether the respeetiA’-e actions of gonadotropin and progesterone affect the 
lesions directly or indirectly is not clear at the present time. 

The history of peptic ulcer should place tlie obstetrician on guard Avlien 
considering the application of proge.sterone against threatened abortion. We 
may further suggest that the incidence of peptic ulcer in pregnancy, while 







VAGITUS UTERINUS IN TWIN PREGNANCY 
With Prolapsus Funis and Its Treatment Under Continuous Caudal Analgesia 

Joseph G. Grotty, M.D., F.A.C.S., axd Leonard W. Kuehnle, M.D., 

Cincinnati, Ohio 

(From the Ohstctrical Service of the Good Samariian Hospital) 

X 7 AGITUS uterinus, or the audible ei’ying of the fetus in utero, is an unusual phenomenon 
^ of pregnancy first described in the literature by J. B. Ton Fischer in 1730i and renowned 
in legend and fable centuries before, Mahomet and St. Bartholomew having been .said to have 
made themselves heard from the womb before birth.2 Numerous such cases have been reported 
in the literature, and, in 1943, Ryder^ reviewed 123 authentic cases occurring between 1800 and 
1941, including his own. Since 1941, a number of other cases have been cited, notably the 
observations of Tliorp,* Bourgeois and King, 5 Mitchell,^ Kitzmiller and Mitchell," Rucker ,8 and 
M. A. Lewis.9 Kitzmiller and Mitchell," as well as DeLee,2 emphasize the necessity of fulfill- 
ment of the following conditions before intrauterine erj-ing is possible: (1) The membranes 
must have ruptured. (2) There must be some manipulation to stimulate the fetus. (3) Air 
must enter the uterus, or this last requirement may be satisfied by the production of gases 
nothin the uterine cavity. It is noteworthy that the cases reported by Thorp, Rucker, and 
Lewis, like the one herein presented, were conducted under caudal analgesia, while that of 
Mitchell also involved prolapse of tlie umbilical cord. 

Case Report 

This patient was a 34-yeaT-old white woman who had previously had three normal de- 
liveries. At the seventh month, a diagnosis of twin pregnancy was confirmed by x-ray. On thp 
morning of Aug, 14, 1947, at full term, the membranes ruptured at home, and, shortly there- 
after, her physician-husband noted that the umbilical cord was protruding from the vagina. 
She was immediately hospitalized, where it was observed that the prolapsed cord was still 
pulsating normally. The patient was not .in labor and there were no uterine contractions. 
Continuous caudal analgesia was induced at once, using 1.5 per cent Metycaine administered 
by the technique of Hingson and Edwards.io As soon as analgesia was complete and the blood 
pressure stabilized, the patient was placed in the knee-cliest position (Fig. 1) and the vulva 
and perineum surgically prepared and draped. Inspection now revealed that a foot, as well 
as the cord, was lying in the vagina. The cervix was thick and admitted only three fingers. 
It was grasped with sponge forceps (Fig. 2) and drawn upward as the gloved hand pushed the 
foot donmward into the fundus and replaced the cord raucli as one might drop a worm into 
a bottle. It is obvious that during this manipulation the amniotic sac must inevitably have 
been ballooned up with air by atmospheric pressure (Fig. 2), and thus all of the conditions 
outlined by DeLee and by Kitzmiller and Mitchell Avere fulfilled. A large-sized Voorhees bag 
was noAV inserted into the uterus and tightly distended with water (Fig^, 3), and the patient 
allowed to resume the dorsal position, the bag preventing escape of th.e trapped intrauterine air. 
The air-distended amniotic sac, completely drained of fluid, provided ^an ideal medium for 
respiratory movements and for the transmission of sound, oxygen supply to the fetus being 
still continuously supplied by way of the pulsating umbilical cord. 

About one hour after the insertion of the bag, regular uterine contractions began and, 
after another hour, the patient and observers were amazed to hear the cry of the unborn fetus. 
This cry was no Aveak sound, audible only with the stethoscope, but was identical in every way 
Avith the Avail of a neAA'bom babe and Avas plainly heard by nurses and doctors all over the room. 
Crying continued for one and one-half hours until delivery and would follow each uterine 
contraction. The cervix was now completely dilated and the bag was expelled from the 
vagina. The first tavin, a 5 pound, 11 ounce girl, Avas delivered by breech extraction, could be 
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4. The widesprcixd notoriety given this case in the public press has hronglit to liglit 
a number ot! similar experiences, hitherto nnreportecl, mahing it quite obvious that the 
condition is more common tliaji wc have supposed. 
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Iioarcl crying during the manii)ulations incident to delivery, and made definite efTorts to escape 
tlio grasp of the operator during tlie procedure. The infant Avas well dcA’cloped and cried 
lustily immediately after birth, being none the worse for the experience.’^ The second twin, a 
4 pound, 11 ounce girl, was delivered promptly by version and extraction after artificial 
rupture of the membranes. 



KIr. 3. — Show.'! large Voorliees bag inserted into uterus ami Oistenfled with Avaler, pre- 
venting recurrence of i)roIai>.sus funis, and incidentally “trapjdng” .air in the uterus .and 
continuing the ballooniilte distention of the amnintic s.ac of the first Uvin. 

This case of a-agitus ulerimi.s servos to emphasize a inimbor of iitiportant fticls: 

1. Continuous caudtil aiialgesiti, as in the cases reported by Tiiorp, Lewis, and Kucher, 
aiiparently made intrauterine crying more liUely because tlic baby was not depressed by seda- 
tives or narcotics; Kucher believes that the eoiidition is destined to becotne more common with 
the more AAddospread use of regional nerve block anesthesias. 

2. An often neglected metliod of repb.icenient of the prola])sod cord is jtresented, and 
is obviously made more itractical and eiTeclive under the conditions of iiaticnt cooj)or<atjon 
made possible bj* continuous caudal analgesia, one of us (.T. G. C.) liaving used the method 
successfully on two previous occasions -without any anesUietie agent -vvliatsocver. 

3. "While vagitns uterinus lias ela.'>-sieany been considered to be a sign of intrauterine 
asphyxia, and Avhile in Kyder'.s collected .series of eases the fetal mortality apjirojiches 20 
per cent, the conclusions of IVter.sA- that ‘‘fetal mortality following v.'igifiis utcrimis is 
in practically all cases attributable to meehanical injury suffered by the fetus during the 
course of ill-advised procedures to effect liasty delivery.’’ seem to be justified. As in 
every other obstetric emergency, the njienitive procedure elected should be carefnny. in- 
telligently, and deliberately selected. Haste is never indicated! 
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I. Af. V., 55-yc!ir-ol(l -wliitc ■woman, single, no reported piegnuncic.s. Iteferred to tlie 
Roswell Park Alcmorial Institute Aug. (>, 

Past History. — Usual cliiklliood diseases and rlieuniatic fever. Alenstrual history; 
Atenses began at 13 or years, occurred every 28 days, lasting 4 to 5 days. December, 1941: 
Alikulicz operation for lesion of the sigmoid ; loft salpingo-oopliorectomy. 

Present Illness. — Patient has had metrorrhagia and menorrhagia periodically since 1942. 
She had a severe hemorrhage in .Tunc, 1947, and a dilatation iind curettage were done 
July 5, 1947. Pathologic report Avas adenocarcinoma of the uterus. Patient referred to 
this institution. 

Phy.sical Examination. — General examination was essentially negiitive. Well-healed 
lower abdominal scar, no masses palpable. Weight 128 pounds. 

Pelvic examination: cervix apjiearcd negative and blood Avas coming from the 
external os. Fundus not palpable. Canal measures 3 iiiches and hciivy curettings Averc 
obtained with the Novak curette. Possible broad ligament extension on the left but it 
might be postoperative scarring. 

Laboratory Examination. — Hemoglobin 70 per cent. Red blood count 3.5 million. 
White blood count 7,000. Normal di/lcrcntial. Urine, negative. Blood sugar: lOG. Non- 
protein nitrogen, 29. Albumin 3.23. Globulin 2.G9. Chlorides 472. Cholesterol IGl. X-ray 
of chest, pelvis, and lumbar spine, ncgatiA-e. Electrocardiogram, sinus tachycardia. 

Treatment. — August G, radium tubes 3 by 15 mg. for 133 hour.s — GOOO mg. hr. Read- 
mitted to hospital Sept. 2G, 1!)47. September 30, panhysterectomy performed. Patient dis- 
charged in good general condition on Oct. 13, 1947. 

It is interesting that in both cases the uterus shoAved multiple leiomyomas and the 
adenocarcinoma was anaplastic and showed evidence of muscular iuA'asion. Furthermore, 
although there was an interval of over four years betAveen admissions of the two patients, 
their symptoms of irregular bleeding date back to approximately the ssime time in each 
case. It cannot be proved, but it is j)o.ssiblc, that either a malignant or premalignant con- 
dition existed in the second patient at the time of the illness of her sister four j'cars ago. 
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ADENOCARCINOMA OF THE UTERINE FUNDUS IN IDENTICAL TWINS 

James P. Palmer, M.D., and Raymond W. Mitchell, M.D., Buffalo, N. Y. 

(From the EosweU Park Memorial hxstiiutc) 

C ASES of tumors in twins have ahvays been of interest to geneticists and physicians 
In reviewing the literature for the past tw'enty years w^e were unable to find a case 
of uterine fundus carcinoma in monozj'gous tw’ins. Cerebellar tumors, ^ lymphocytic,^ and 
chronic Ij’^mphatic leulvemia,^ retinoblastoma,-* carcinoma of the stomach,5 carcinoma of 
the breast,”. " and adenocarcinoma of the large intestines,”. have been reported in twins. 
Dr. Madge T. Macklin, Eesearch Associate in the Department of Medicine at Oliio State 
University, who has done a great deal of work in tumors in twins, states that she does 
“not know of any other case iji which carcinoma of the fundus in each member of an 
identical twin pair has been x-eported.”*” 

In assuming that these twins were identical, we did not rely on the statements of 
the patients and family, but made every effort to disprove their identity. The patients 
were identical in skin coloring, height, weight, and the color of their eyes and hair. Also, 
they frequentlj^ took each other’s examinations while in school and only the most intimate 
members of the famity could tell them apart. 

In attempting to disprove their identity, Dr. Ernest Witebskj' of tlie University of 
Buffalo examined their blood and each patient -nms: Blood Group: A, subgroup A,; Eh 
positive. Subtype ElijEh-; and blood type M.n 

Furthermore, Professor of Genetics D. C. Eife of Ohio State University examined 
the fingerprints of these patients and reported that “in this pair llierc arc more than the 
average degree of differences between right and left hands, and tlic fact that these differ- 
ences are as great as those between the two rights and two lefts of the pair suggests that 
they are probably identical. ”12 

Case Report 

The family history of these twins was irrelevant, except for the fact that the mother 
died of carcinoma of the ovaiw at the age of 52. 

I. P. V., 50-year-old white woman, single, no reported ixregnancies. Eeferred to the 
Eoswell Park Memorial Institute on Jan. 11, 1943. The history included the usual child- 
hood diseases, typhoid fever, influenza, and rheumatic fever. Menstrual history: Menses 
began at 14 years, occurred every 28 days, lasting 4 to 5 days; occasional back pain with 
menstrual flow. 

Present Illness. — The patient first noted pain in the abdomen in November, 1941. Iix 
.fanuary, 1942, .she had intcrmenstrual bleeding with clotting dux’ing the menses periodicallj- 
until August, 1942, at which time .she liad profuse continuous bleeding. On Nov. 13, 1942, 
she had a subtotal hysterectomy for a fibroid uterus. The pathologic i-eport was multiple 
subserous fibromyomas, submucous fibromyoma, and adenocarcinoma of the corpus uteri. 
The patient was referred to this institution. 

Physical Mcravtination. — Thin, nex-vous, ancmic-ap])earing white woman weighing 1 1.1 
pounds. General examination essentially negxitive. 

Pelvic exauvination: no discharge; cervix deformed, feeling slightly nodular on tin' 
left posterior; stump of the cervix movmble. Blood count: hemoglobin 47%, red blood 
cell count 3.5 million. Urine: negative. 

Treatment. — Jan. 11. G 1-mg. seeds implanted in cervix. Dosage 79'8 mg. hr. 

Jan. 11 to Pcb. 2. 200 kv. x-ray to anterior and posterior pelvi.s for total skin dosage 

of 3,300 r. 

April, 1943. Asymptomatic -with no evidence of disease. 

August, 1947. Eeport from a mental institution: hypertension and senile vaginitis noth 
no evidence of recurrent disease. 
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Blood Chemislry . — 

Sugar 

Nonprolcin nitrogen 
Scrum albumin 
Serum globulin 
Total blood protein 
Wassermann 
Transfusion type 


100 mg./lOO c.c. 

57 mg. per cent 

4,20 
2.00 

(5.9 7ng. per cent 
negative 
0 


Chest X-ray. — ^Revealed a marked elevation of right diaphragm and light pleural 
clfusion. The heart shadow was shifted markedly to tlie left and the right lung was com- 
pletely collapsed. 

Thoracentesis Flmd. — In eight days of observation, in 3 taps, over 12 L. of fluid were 
removed. This had a low cell count, chiefly plasma cells, specific gravity of 1.040, and no 
bacteria grew on guinea pig inoculation or upon prepared media. 

On July 30, 1947, with a tentative diagnosis of Meigs’ syndrome, and under lumbar 
.spinal anesthesia, the abdomen was opened, to reveal about 2,000 c.c. of straw-colored fluid and 
a large tumor of the left ovary, firmly embedded in the lower abdomen. Following freeing 
from a tenaceous exudate, the tumor was removed and the abdomen closed in layers with 
quilting cotton, without drainage. During the operation, a transfusion of 500 c.c. of whole 
blood was given, followed by 1,000 c.c. of 5 per cent glucose in normal saline intravenously. 

Pathology. — Grossly the specimen consisted of an encapsulated, exudate-covered, mass 
measuring 24 by 20 by 8 cm., weighing 2,800 Gm. The tumor was firm and cut surface 
showed interlacing bundles of fibers in a grayish stroma. 

Microscoinc. — Sections showed stellate cells with spindle-shaped nuclei, arranged in 
bundles having an interlacing pattern. No disturbance of uniformity or growth activity 
was noted. 

Diagnosis. — Fibroma of the ovary. 

Postoperatively, the patient was ambulated as usual sitting at the bedside in twenty -four 
hours and walking twice daily each day thereafter. Tlie convalescence was uneventful except 
for a bout of paroxysmal tachycardia on the third postoperative day. Following the reduction 
to a normal rhythm b}’ rapid digitalization, the patient followed the usual pattern and was sent 
home on the seventh postoperative day. 

A follow-up after two weeks revealed that no fluid could be .shown to be present in 
either chest or abdominal cavity. The patient was feeling quite well and had resumed her 
normal duties around her home. 

It is again emphasized by this, the forty-sixth case reported, that any patient who 
exhibits the characteristics described and who pre.^ents the triad of pelvic tumor, ascitc.^;, 
and hydrothorax should have the benefit of operative exploration, no matter how hopele.^s 
the condition may appear. 


310 Chambers Street, 
Cleborne, Texa.s. 



MEIGS’ SYNDROME 

W. R. Whitehouse, M.D., and R. W. Kimbro, M.D., Cleboene, Texas 

I N 1937 Meigs and Cass presented histories of four patients ’wiio liad ascites and hydrotliorax 
associated nith fibroma of the ovary. The phenomenon was immediately relieved in each 
case by the successful removal of the ovarian tumor, and such has been the story with most 
of the total of 45 cases reported. Each case has demonstrated the important fact that, al- 
though the patient presents a picture of hopelesslj' far-advanced malignancy, a phenomenal 
cure may be obtained. Apparently, the major limitation is with the knowledge of the doctor 
who first observes the case. 

As in the case seen by us, phj'sicians not including this syndrome in their differential 
diagnosis are likely to avoid the risk of a possible postoperative mortality, and thus condemu 
the patient to a slow death resultant from repeated thoracentesis and 'paracentesis. Successful 
recovery of each case stands as a monument to the keen observance of the authors of the 
original communication. 

A number of questions remain unanswered, such as the mechanism of production of the 
l)robably identical fluid in the pleural and peritoneal cavities. The mo.st likely explanation 
of the pleural fluid is that the “one way” pathwaj’s from abdomen to chest are lymphatics; 
first by way of the interstices of the cells under the diaphragm, thence to the subdiaphragmatic 
lymphatics, and thence into the chest. 


Case Report 

L. 11., aged 48 years, white, para iii, gravida iii, married, was first .seen July 12, 3947. 
The patient complained of extreme dyspnea which had been progressive for one week, having 
begun at the time she hud “intestinal influcjiza” with diarrhea and fever. She had con- 
sulted a doctor who had made a diagnosis of advanced malignancy and had recommended 
paracentesis. For the two previous years she had Jioticed a swollen abdomen and a hard mass 
located in the lower region, which caused no more .symptoms than those due to its bulk. The 
family history, as well as social, medical, and surgical was negative. The menses were scan! 
but regular and she had conducted a normal housewife’s existence prior to the relatively acute 
onset of dyspnea. 

Physical examination revealed a cachectic, white, sthenic, woman appearing older than 
her stated age, and laboring for breath. Her weight was approximately 335 pounds; blood 
pressure 130/85; temperature 102° F., pulse 120 per minute, and respirations CO per minute, 
even with oxygen furnished by pharyngeal catheter. 

Examination of the chest showed complete flatness to percussion and an absence of breath 
sounds on the right. By percussion, palpation, and auscultation, the heart %vas shifted markedly 
to the left but was irregular only in the rapid rate. The abdomen was protuberant and sym- 
mentrically enlarged to the size of a seven months’ pregnancy. Shifting dullness in the de- 
pendent portion was elicited, as well as a fluid wave. No viscera were palpable; however, a 
large firm, movable mass, about the size of a seven months’ pregnancy filled the lower abdomen. 

Clinical evaluation revealed the following: 

Blood Count . — Hemoglobin 13.2 Gm., red blood cells 3.8* million, white blood cells 14,150, 
differential normal. 

Blood Sedimentation Bate . — 42 mm. (normal 12 mm.). 

Urine . — Specific gravity 1.022, albumin 1 plu.s, .sugar negative, microscopic, occasional 
pus cell. ' 
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Reduction in the size of the uterus, in llic quickest manner possible, in order to allow 
the surgeons ample time for exploration and repair, was the paramount reason for the decision 
made. Considering the possibilities of postoperative infection, it was realized that cesarean 
hysterectomy would give the patient a better prognosis. However, the necessity for rapid 
surgery overruled this argument. Under favorable circumstances, a cesarean hysterectomy is 
a more prolonged operation than a classical section. 

The threat of infection was overcome by the administration of both the sulfonamides 
and penicillin. 
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BULLET WOUND OF A GRAVID UTERUS WITH INTESTINAL 

PERFORATION 

Otto R. I-Iolters, M.D., F.A.C.S., and Benjamin Daversa, M.D., F.A.C.S., 

Neptune, N. J. 

(From the Fitkin Memorifil Hospital) 

I T WAS considered advisable to report this case, not onh- for its interesting potentialities, 
but also for the paucity of information in the literature. 

Mrs. E. J., 31 years of age, S months pregnant, gravida iii, para ii, was admitted to 
the surgical service of the Fitkin Memorial Hospital, at 3 p.m., on Aug. 16, 1947. Shortly 
before admission, she had sustained three bullet injuries to the bodJ^ A bullet wound of 
entrance was found in the upper right quadrant of the abdomen, with point of exit in the 
mid left flank, the bullet unquestionably having perforated the uterus. There were two 
wounds of the lumbar dorsal area of the back which, although bleeding profusely, were 
considered to be flesh wounds. The left index finger had been fractured by a third bullet 
injury. 

The innocuous external appearance of the injuries belied the serious nature of her 
general condition. The patient was pale and covered with a cold perspiration; the pulse 
was rapid, feeble but regular; the blood pressure was 118/64. There was evident appre- 
hension and moderate air hunger. She complained of severe and steadj’ abdominal pain. All 
the sjTnptoms pointed to internal bleeding with impending shock. The uterus was hard, 
tense, and exquisitely tender to palpation. The fetal heart was indistinctl}" heard in the 
beginning but soon was lost. 

The patient was given intensive shock-control therapy, including blood plasma and 
whole blood intravenously. Under spinal anesthesia, the abdomen was opened tlirough a left 
paramedian incision, its midpoint being the level of the umbilicus. Upon opening the peri- 
toneum about 300 c.c. of free blood were found in the peritoneal cavity. Examination of the 
uterus revealed two ragged perforations on the anterior and posterior fundal surfaces, each 
about 1 cm. in diameter, which were bleeding freely. A classical cesarean section was per- 
formed and a stillborn infant delivered. The infant had not been injured by the projectile. 
The placenta was found free in the fundal area. It had been perforated and separated from 
its bed by a large retroplacental hematoma. The uterine incision was closed in two layers; 
the first layer interrupted and the second a continuous Lembert. Both perforations of the 
uterus were closed with mattress sutures, controlling the bleeding. With the uterus emptied 
of its contents, it was then possible to explore the abdomen for further injuries. Investigation 
of the abdominal organs revealed multiple perforations of one segment of the midportion of 
the ileum. Accordingly, about two feet of intestine were resected and continuity restored by 
an end-to-end anastomo.sis. There being no further evidence of injury, the abdomen was 
closed in layers without drainage. 

The postoperative course was without morbidity. The only cause for concern was 
abdominal distention which was controlled by siphonage. The usual medication for the con- 
trol of infection was resorted to, including blood transfusions, sulfonamides, and penicillin. 

The patient was discharged on Aug. 31, 1947, in good condition. 

♦ * • 

Comment . — The only controversial question in this case involves the choice of procedure 

in handling the injuries to the gravid uterus at operation. Tliis problem was thoroughly 
discussed prior to operation. Would a cesarean hysterectomy rather than a classical section 
be the choice procedure? The weight of the evidence f.avored the classical section. 
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mesentery, and liad numerou.s “traelss” on its surface, as if scrajied with a curette. This 
gangrenous howel dipped through a hole into the uterus. Tlie uterus was enlarged and ante- 
posed. The perforation was about 3 cm. in length .and in the midline just above the 
level of the internal os. 

The bowel was ileum and both the proxim.al and distal ends of normal attached bowel 
were located. The denuded and gangrenou.s l)owel was removed, bleeding areas in the 
mesentery were ligated, the mesentery was approxiiiiatcd, and the bowel united by an end- 
to-end anastamosis. Although jdasma and blood were given during the operation, the patient’s 
pulse rate began to rise. It was tben deemed best merely to 'evacuate the uterine contents, 
rather than do a hysterectomy. The ])erforated area was extended by incision into the 
fundus along the posterior wall of the uterus. The uterus contained placental tissue and 
denuded bowel. An assistant grasped the hemostat that had been left attached to the 
bowel in the vagina and removed that which had been in the iiterus through the vagina. The 
placenta was peeled oil' manually. The uterus was sutured with three hiyers of continuous 
catgut. The abdominal wall was closed in the usual m:inner and without drainage. 

The immediate jmst operative condition was good. The patient was placed on a regime 
of intravenous nourishment with 500 c.e. of whole blood, 1,000 c.c. Ainigen, and 1,000 c.c. 
5 per cent glucose in saline daily. No oral food or liquid was allowed. 500 mg. strepto- 
mycin and 100,000 units penicillin were given intramuscularly cverj' three hours. 

The postoperative course was surpri.«ingly smooth. Her highest temperature was 101.4° 
F., and she was afebrile after the fifth day. The pul.se remained below 100 at all times. Bowel 
activity was good, with the passage of flatus and a soft stool within forty-eight hours. 

On the third postoperative day, symptoms of a generalized peritonitis and ileus 
developed. The abdomen became markedly distended' and profuse vomiting occurred. 
Peristaltic sounds were diminished, yet the patient was mentally bright and not at all toxic, 
temperature 101° F. and a j)ulse of 80. This rapidly responded to decompression theraj)y, 
(namely Wangensteen suction, rectal tube, and small enemas) within twont 3 '-four hours. 
Numerous liquid defecations followed. 

By the sixth postoperative da.v, the patient was taking food and liquids orall.v. Anti- 
biotics and intravenous medication were stojiped at this time. She was allowed to be out 
of bod on the eighth day, and hamt home on the twelfth postoperative day. 

Follow-up examinations show her to be in excellent health. In .Tanuarj', 1048, she 
questioned her status regarding future ]u-ognancies. Her menses were normal. Examina- 
tion revealed normal pelvic structures. Gas insufflation showed nonpatenc.v of the Fal- 
lopian tubes. This latter test was repeated at biweeklv intervals through [March with the 
same result. In April, 1048, this test showed patencr- of the tubes at 140 mm. Hg pressure. 
An x-raj’" -ndtli radiopaque material visualized normal pelvic organs and patent Fallopian 
tubes. 

This case is reported, not, only because of the dramatic and unu.sual factors involved, but 
because it demonstrates the following points: 

1. Patients who have had a recent criminal abortion should be examined for evidences of 
possible uterine perforation and bowel injury. 

2. Ut,ci'ine perforation in itself maj- not lead to shock or internal hemorrhage. 

3. When operation is indicated, suture of the perforated uterus maj- be preferred to 
hysterectomy. 

4. Tho value of blood, intravenous protein therapj-, and the antibiotics is well shown 
bj' the final result in this case. 

30 N. Michigan Ave. 



PERFORATION OP THE UTERUS FOLLOWING A CRIMINAL ABORTION 
WITH PROTRUSION, OF GANGRENOUS BOWEL INTO 

THE VAGINA- 

John R. Wolff, M.D., Chicago, III. 

(From the Eenrotin Hospital, Chicago) 

At 31:00 P.M. on Sept. 26, 1947, a woman, ]ier liusbanil, and her alleged abortionist 
oame into the emergency room of the Henrotin Hospital, under the following circumstances: 

The patient liad believed herself to be about three months pregnant. Her husband was 
elated, but she wanted an abortion. When the husband came home on the night mentioned, 
he found a message from his wife saj'ing she had gone to a physician’s otBce to have an 
abortion. Tlie husi)and phoned the 'doctor at once, and told him not to do anything until 
lie got there, that he was on the waj'. The husband ruslied to the doctor’s office. When he 
got there, the reception room was emplj’, but lie' noticed a liglit in the treatment room. He 
broke into this room. He found his wife Ij'ing asleep on the examining table. The doctor, 
witli instruments in his hand, was sitting at the foot of the table and the floor was covered 
with blood. The husband threatened violence and forced the doctor to drive all three of them 
to the Henrotin Hospital. As soon as they arrived, the Imsband telephoned his personal 
physician. Dr. William Jack, who referred the problem to the author. 

The patient was a 30-year-old white primigravida. She was sleeping lightly, but was 
easily aroused and well oriented. She admitted going to a doctor for an abortion. She 
recalled lying down on an examining table. She remembered the doctor giving her an injection 
in the vein of her left arm and telling her to count to twenty. The ne.xt thing she recollected 
was sitting in a car next to her husband. 

She complained of nausea and lower abdominal pain. Her blood pressure was 110/72, 
temperature 98° F., pulse 88, respirations 22. Her skin was warm and moist. She seemed 
drowsy but not acutely ill. The cubital area of the left arm had a small recent puncture 
wound. The abdomen was not distended, but was soft and markedlj- tender below the 
umbilicus. An iodoform gauze pack was protruding from the vulva. This small vaginal pack 
(12 inches long) was removed and a sterile speculum inserted. Old blood and small clots 
were noted on the vaginal wall. The cervix Imd a recent bilateral laceration. A large amount 
of grayish blue tissue protruded from the cervix into the vagina. 

The impression was that of an incomplete abortion. Due to the history of the inter- 
rupted operation, it was decided to transfer the patient to the operating room for examina- 
tion under light anesthesia and removal of the tissue in the cervical canal. 

Due to prolonged questioning by the police and states attorney’s office, the operative 
procedure was delayed. The anesthetic was started at 2:25 a.m. — about four and one-half 
hours after the incident in the doctor’s office. The patient’s condition at this time was 
good, blood pressure 118/80, pulse 84, respirations 20, skin warm and moist. Pelvic examina- 
tion at this time disclosed a uterus about the size of an eight to ten weeks’ pregnancy. 
The small bilateral cervical lacerations were again noted. The tissue protruding from the 
external os was blue-gray in color, flat, and had the appearance of fetal membranes that had 
been tom and scraped. This tissue was grasped with a hemostat. Upon making gentle 
traction, large amounts of this tissue — about 24 inches long — fell into the vagina. It had a 
dark blue color and proved to be gangrenous small bowel, previously torn from the mesentery, 
with marks of previous trauma from grasping and scraping. A hemostat was placed on 
this tissue close to the cervix and the remainder amputated. 

A laparotonij- was performed at once through a median infraumbilical incision. A small 
. :imount of free blood and dark clots (about 350 to 200 c.c.) were in tlie lower abdomen. 
A largo area of small bowel (estimated at six feet) was gangrenous, denuded from the 

♦Presented before the Chicago Gynecological Society, Nov. 21, 194T. 
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instances of multiple pregnancy in lier family. The personal history and the physical and 
laboratory findings Avere negative. Tiie prenatal course was uneventful except for an epi- 
sode of vaginal hemorrhage Nov. 7, 1940. This bleeding subsided Avith only conservative man- 
agement, and the patient Avent on to term, Avhen she delivered spontaneously a living female 
infant on May 8, 1947, after labor of only eight hours and 40 minutes. 

The placenta of this infant weighed 450 Gm. and it measured 21- by J2 by 3 cm. On 
the maternal surface there were three separate ischemic iuul partially fibrotic cotyledons. On 
the fetal surface there Avas a fetus papyraceous of 50 mm. crown to heel- and 34 mm. crown 
to rump in length (Fig. 1). This fetus Avas attached by an umbilical cord 25 mm. in length 
to a slightly thickened fibrotic area three cm. removed from the margin of the normal pla- 
centa. The atrophied jilacental site adjacent to but separate from the larger placenta estab- 
lishes this as a binovular tAvin pregnancy (Fig. 2). 



Fig. 2. — X-ray demonstrating the fetus papyraceous and its placental site. 


Measurements of the fetus papyraceous, differentiation of the limbs, development of 
the face, and the erect position of the head suggest the age of this fetus to be approxi- 
mately 10 AA'eeks. The time of the arrest of this blighted fetus may be directly correlated 
Avith the time of the incident of the prenatal hemorrhage. 


Summary 

A case of fetus papyraceous is presented, in aa-IucIi the time of the fetal death may be 
chronologically correlated to an incident of prenatal A-aginal hemorrhage. 

The possibility of the disclosure of the intrauterine death of one or more fetuses of 
a multiple pregnancy as a result of such an episode indicates the need for careful interroga- 
tion for a history of ancestral multiple pregnancies; for alert evaluation of the first half 
of the period of gestation; and for the close scrutiny of the secundines. 
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FETUS PAPYRACEOUS IN BINOVULAR TWIN PREGNANCY- 

D. J. Sabath, M.D., L. G. Kvitek, M.D., and A. H. Baugher, M.D., 

Chicago, III. 

(IProin the' Department of Obstetrics, Hospital of St. Anthony de Fadua) 

T he disclosure of a blighted partner, or of blighted partners, at the delivery of a viable 
fetus is rare and interesting. A scrutinizjjig review of the literature by Kindred i (1944) 
revealed only ISO such cases. 

In .lOST, Collinss stated that fetus papyraceous occurred particularly in twin preg- 
nancies, Siegler,3 in the same year, suggested that prenatal episodes of vaginal bleeding 
or of the development of to.veinia were significant as warnings of the intrauterine death of 
one or more feti in multiple pregnaneies. Ter Kuile and Parmalee-* (1944) stressed the prac- 
tical value of close attention to the hi.story as well ns to the physical findings of patients 
during the period of gestation. 



Fig. 1. — Fetus papyraceous attached to the fetal sui-face of the normal placenta. 


Because of the relative infrequency of reijorts of fetus papyraceous in tlie literature, 
we present a report of a typical ease in which a prenatal episode of vaginal hemorrhage 
prophesied the death of one of the fetuses of a binovular twin pregnancy. 

Mrs. L. J., a 29-year-old, white female, gravida i, was first seen Oct. 22, 1946. The 
expected date of confinement was May 22, 1947. She related that there were numerous 

‘Presented at a meetingr of the Chicago Gynecological .Society, Jlay 16, 1947. 
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Fig. 


1. — Pliotomicrograpli (XSO) showing tlie portio vaginalis, with numerous dilated venous 
spaces occupying the superficial portion of the cervix. 


Fig. 2. 


Deener cervical tissue in the region of the cervical glands showing dilated venous spaces 

filled with erythrocytes. 




HEBIANGIOMA OF THE CERVIX 

John C. Weed, M.D., New Orleans, La. 

(From the Deinirtments of OVstetrics and Gynecology, TiiKine University School of Medicine 

and the Ochsner Clinic) 

A mong the pathologic lesions occurring in the human cervix there is a wide variefy of 
^ benign and malignant processes. However, Ihe standard textbooks fail to mention the 
existence of angiomatous lesions of the cervix. Both hmiphangiomas and hemangiomas of (lie 
uterine fundus have been described, and hemangioma of the broad ligament has been noted, 
c 'Idle only articles on hemangioma of the cervix found in a review of the world medical litera- 
ture for the last ten years are those by Machado <ind .Tunqueira,i> - who reported six case.s. 
So far as we have been able to determine, no case of hemangioma of the cervix has been 
reported in the English literature. Such a ease recently came under our observation. 


Report of Case 


Mrs. 11, P. P., white, aged ,‘19 year.s, complained of numerous ailments, chiefly lower 
abdominal discomfort prior to the menses. This pain was suprapubic in location and varied 
in intensity. Occasionally, when .severe, nausea and vomiting were also present. Backache 
was constant and bearing down pain was experienced with activity. Urinary stress incon- 
tinence was moderate. Dyspareunia, similar to the lower abdominal pain, was frequently 
noticed, 

Tlio menstrual cycles were regular at twenty-eight day intervals hasting five to six days 
with only a moderate flow. Dysmenorrhea was usuall}’ present. There was no intermenstrual 
bleeding. TIic patient had laid but one pregnane}' seven years previously, terminated after 
a long labor by forceps delivery. Periodic bleeding occurred throughout the entire pregnancy. 

Physical e.xamination revealed a normal female. Pelvic e.xamination disclosed a lacerated 
perineum and a moderate cystocole. The cervix was hypertrophied and scarred from a previous 
laceration. The anterior and posterior li]»s were dark red, almost port wine, in color, softened, 
but not pulsating. The color faded to jrale i>ink with light pres.sure. Neither ulceration nor 
eversion was noted, and the cervical canal was patent to a sound. The uterus was enlarged 
to about the size of a two months' pregnancy and contained .several noduhar eminences. M'ith 
mild traction the cervix could be draum to the infroitus. 

A diagnosis of cystocele, relaxed perineum, hcniangionia of the cervix, multijde uterine 
tibroid.s, and prolapse of the uterus was made. On July 5, 19-I0. a vaginal hystorortoiny and 
anterior and posterior colporrhaphy were performed. Convjile.syence was uneventful jind the 
i'atient was di.«charged on the tenth postoperative day. 

Gro.ss examination of the surgical specimen revealed a uterus measuring S by 7 by -t cm. 
One myoma measured 7 cm. in diameter. Tlic remainder of the cor[)us was norm.'il. The 
cervix was grayi.sh rvhitc and pinkish red in the vaginal portion. A small area of superflci.'il 
erosion surrounded the external o.“. 


Microscopic e.xamination of the cervix reveah'd numerous dilated cajtillary sjiaccs 
throughout the vaginal portion, lined with a single endothelial layer, niany engorged with 
red blood cells. TJie larger .sj)ac.es were beneath the squamous ejiit helium. I)ce[>er in the 
cervix ihe.-^e spaces wen; less minierou.s, I»ut some cavernous sinuse;. could be idciifiticd in the 


region of the cervical ghinds. The connective li.^sue se[»l;i septir.aling tin* sinu.*-<'s v.-iried eoii 
sider.'ibly iti thickness. E[>idermidiz:iti«n of cervical gliimls, chronic cy.'-tic eer^icitts. am! 
endocervieitis were also noted. The leiomyoma w.as benign but did exhibit dilated nc-culnr 


spaces not compatible with a diagnosis of hemangioma. 


9.f>l 



SUDDEN MATERNAL DEATH FROM AMNIOTIC FLUID EMBOLISM- 

E. Lloyd Watkins, M.D., Philadelphia, Pa. 

(From the Dcpnrtvjcnt of Obstetrics niut Gynecolofjy of the Chestnut Hill Hospital) 

T O THE date of tins writing eleven authentic cases of fatal pulmonary em- 
bolism by amniotie fluid liave been rc])orled. Steiner and Lushbaugli’ were 
the first to descrilie the condition -in 1941 with a report oh eight cases. The 
same authors added two more eases in 1942." In February, 1947, Hemmings 
described the eleventh case.^ 

The purpose in reporting this case is to furl.her em])hasize the imjiortance 
of embolic phenomena from amniolie fluid as an ob.stctric comiilication worlliy 
of serious consideration. It is al.so of interest to note that this case illustrates 
the fact that in addition to the particulate components, the entrance of a large 
amount of amniotie fluid itself into the circulation can result in sudden death. 

Case Report 

i 

A 25-ye.ir-ol(l white woman, gravida ii, pai-a ii, was admitted to the Chestnut Hill 
Hospital at 1 ;00 a.m. on Jan. G, 1047, with mild cramplikc pains every five to eight minutes. 

She was slightly past term, her estimated date of confinement being Jan. 2, 1947. She 
had had a twin pregnancy in 1044, the second child being delivered by a difficult version and 
breech extraction. 

Labor proceeded indifferently until pains became regular by 7:00 a.m. on Jan. C, 1047, 
and by S:00 a.m. they were every two to four minutes, lasting fifty seconds. Membranes 
ruptured spontaneously at 8:00 a.m., and the cervix was six centimeters dilated and about one- 
half effaced. A single dose of Demerol (100 mg.) and scopolamine (gr. was given at this 
time. Labor proceeded uneventfully until 9:50 a.m., at which time a rectal examination re- 
vealed a face presentation with almost complete dilatation of the cervix. The patient offered 
no unusual complaints, and pains persisted at two-minute intervals, lasting sixty seconds. 

Preparations were being made to transfer the patient to the delivery room when she 
suddenly became cyanotic, took several convulsive gasps, and ceased to breathe. A faint radial 
pulse was discernible after respirations ceased. All restorative measures were of no avail. 
Death occurred about five minutes after the onset of .symptoms. 

There are two points of interest in the autopsy re])ort as given by Dr. Thomas Cope of 
Chestnut Hill Hospital. These are: (1) the gross findings in the genitals, and (2) the 
microscopic picture of the lungs. A direct transcription of these follows; 

Genitals. — The uterus was enlarged so that it almost completely filled the abdomen. 
It contained a full-term, male fetus of e.stimated weight 7 to 7% pounds. The cervix had 
been effaced and completely or almost completely dilated. The baby’s head was fully engaged 
in a face presentation so there was very considerable molding and a large degree of swelling 
of the chin and lower jaw. The baby was quite perfectly formed and appeared normal in every 
respect. It was attached by an umbilical cord of normal length to a normal placenta which 
was attached to the left side of the uterus. Little fluid remained within the uterus when it 
was opened. The muscle and decidual lining of the fundus appeared quite normal. The cervix 
was thinned out, dilated, and completely effaced. On the right side, 2 to 3 cm. above the 
cervical lip, there was a ragged tear 10 to 15 mm. across. A little blood and considerable free 
fluid exuded from this opening after the removal of the fetus. The opening led almost directly 
into the broad ligament which was enormously swollen and boggy with fluid. This swelling 
extended into the adjacent retroperitoneal space and up the kidney and reaching almost to the 
liver. All of these tissues were glistening and almost translucent with fluid. The total amount 
present appeared to be 500 c.c. or more. 

♦Presented at a meeting of the Philadelphia Obstetrical Society on October 2, 1917. 
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Comment 

''J'he six cases of licniaiigionui of the cervix reported bj' liluchado and Juiiqueira were 
diagnosed by tissue section of surgical or biopsy specimens. Their patients complained of 
irregular vaginal bleeding, especially contact bleeding. Carcinoma of tiie cervix was suspected 
chiefly. The lesions described were wine colored, soft and spongy to the touch, fading on 
gentle pressure. Free bleeding occuiand with biopsy, requiring sutures for control. Clironic 
cervical infection was noted in all sections and accounted for the induration upon which the 
suspicion of carcinoma was based. Tlie presence of dilated venous spaces with an endothelial 
lining separated by septa established the diagnosis: These lesions were chiefly beneath the 
portio vaginalis. One patient on whom amputation of the cervix was performed subsequently 
was delivered of a viable fetus. Xo i-ecurrence was noted at delivery, and there was no 
excessive loss of blood. 

As in most of the cases described by Machado and Junqueira, our patient had a soft, 
wine colored cervical lesion, wliicli faded on gentle pre.ssure. Carcinoma was not su.spected 
and a biopsy was not deemed advisable. Hysterectomy was performed because of -the asso- 
ciated obstetric injuries and the uterine flbroid. A follow-up examination on Nov. 26, 1946, 
revealed no evidence of recurrence. 

Summary 

A patient with hemangioma of the uterine ccrvi.x ditignosed clinically because of its 
gross appearance was subjected to vaginal hysterectomy for associated pathologic lesions. 
Microscopic examination of the cervix revealed a cavernous hemangioma involving cliiefly the 
portio vaginalis. 

References 
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pregnancy, blood pressure, urine, and circulation being within normal limits. She went into 
labor early in the morning j I was called, dressed, went, to the telephone to call a taxicab when 
the telephone rang again and the nurse reported that she thought the woman was dead. When 
I reached the hospital I found that she was dead. I delivered a dead baby by forceps. She had 
not been bearing down, or rather she had just begun to bear down. No post-mortem was 
obtainable. The nurses stated that she had been perfectly normal up to the time they 
called me; that after that a nurse Avent back to sec horv .she was and found her apparently 
dead. As a necropsy was not obtainable, the diagnosis is only provisional. 

The other case was a raultipara Avho had been in normal labor for a short time, probably 
a couple of hours, Avhen I examined her and found a prohipse of the knuckle of the cord. She 
Avas immediately anesthetized and the easiest A'ersion tliut I ever did Avas performed. During 
this procedure she suddenly became blanched and, in spile of stimulation, .she died about seA'en 
hours. later. No postmortem Avas obtainable in this case. 

Of course, as has been said above, these two cases are not jjroA-ed, since there was no post- 
mortem examination in either case. 

DE. WATKINS (Closing). — I think there are two important things Ave should keep in 
mind about this phenomenon. First is the time clement. My personal feeling is that these 
patients die rapidly, and I am in complete agreement Avith Dr. Wilhson Avhen he says those 
patients avIio have gone on for twentj’-four to thirty-six hours probably Iuia'c complicating fac- 
tors invoh’ed along Avith the original process. Secondly, I do not belicA’C Ave can make the' 
diagnosis on any patient Avithout accurate postmortem examination. Wc cannot say because 
Ave haAm a sudden, unexplainable death that the patient died from an amniotic fluid em- 
bolus unless the microscopic pulmonary pathology is clearly demonstrated. 
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Litntjs. — The general structure was normal, although some of the air spaces appeared 
large and occasional loose ends of alveolar wall suggested rupture of the elements. On the 
other hand, there were many small areas in which the lung appeared (iompres.sed which appear- 
ance by the presence (generally throughout the ti.ssiies but especially in these areas) of numer- 
ous intra-alveolar macrophages ‘laden with yellowish brown and black pigment granules. These 
re.sembled lieart failure cells very (dosely but appropriate stains failed to demonstrate iron in 
the pigment. Vessels throughout were dilated with red cells, and in some areas there was 
leakage with intra-alveolar hemorrhages. In many of the ca])illaries and arterioles there were 
bits of foreign material of uncertain nature. These were accompanied by considerable infiltra- 
tion of leucocytes, generally within the vessel but sometimes in its walls. This reaction was 
similar in appearance to that illustrated and described by Steiner et ah, J. A. M. A. 117: 1245, 
1941. 

In correlating the pathologic findings with the rapid clinical course in this case flie 
following points should be stressed : 

1. The amount of jiarticulate matter ob.served in the lungs was relatively small, and in 
itself was probablj’ not sufficient to cause death. 

2. The amount of fluid reaching the lungs must have been great. The patient literally 
“drowned^’ in her own amniotic fluid. 

3. The process of c.vtravasaf ion of amniotic fluid into the right broad ligament and into 
the venous circulation by means of the small uterine tear must have been going on for some 
time before the onset of symptoms. 

4. The possibility that some anaphylactic or anaphylactoid reaction could be an added 
factor in this ca.so is also to be considered. 
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Discussion 

DR. J. ROBERT WILLSON". — It seems certain that fatal amniotic fluid emboli do 
occur, and the course of the embolism has been eomj)letely described by Dr. Watkins. On the 
other hand, I am not completely convinced that all the cases in the literature are deaths from 
amniotic fluid emboli. We know that chorionic epithelium is transported from the uterus to 
the lungs. during pregnancy, and I do not believe anyone has proved as yet that the elements 
responsible for fatal emboli are not transported in the same manner in certain imstances during 
labor. Careful examination of multiple sections of lungs of patients who die from other causes 
during or shortly after labor may demonstrate the same debris found in cases of fatal 
amniotic fluid emboli. In the original series of these cases reported, there were several wlio 
had very large blood losses that were not adequately replaced. I think it is not unlikely, since 
some of these patients survived for a considerable period of time, that the cause of death m 
tlds group was hemorrhage rather than amniotic fluid emboli. Amniotic fluid embolus is 
going to be a good out in the future for sudden deaths during delivery, and I think befo-e 
making the diagnosis we should con.sider and eliminate all the other causes of sudden death 
which may occur during labor. The diagnosis should never be made, of course, without po.st- 
morteni confirmation of its e.xistence and elimination of all other factors. In cases that ate 
a.s thoroughly studied as Dr. Watkin’s there can be no question of these other things, but ne 
.should all be very careful in assigning an obstetric death to amniotic fluid emboli unless ue 
can be verj' sure there is no other reason which would leave us a little less blameless, 

DR. WILLIAM R. NTICHOLSON.— I have had two cases in past years that seem to m? 
probably- to fall into this category — one a multipara who had been periectl^ norm.i i urin„ 
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ai. homo four mouths after discharge from tlie Hospital, and probaldy also had generalized 
sarcomatosis, though no autO])sy ■\vas secured. 

JJiagnosin. — 'riie disiguosis of sarcoma was bused on the classical criteria described in 
loxtboohs and articles on the sub.ioct. The clinical charts were studied and the necessarj- data 
were tabulated. In addition, all of the microscopic slides were assembled and reviewed so that 
the subject was considered as a whole. This ayus an important ))art of the survey and us 
a result two cases of highly cellular leiomyoma and two cases of mixed mesodermal tumor 
of the uterus were deleted from the series, leaving a total of sixteen cases. It is interest- 
ing that both deleted cases of cellular leiomyoma jire still living some two years after 
operation, and both cases of mixed mesodermal tumor were dead about two yctirs after 
the diagnosis was established. • . 

Classification 

The tumors were classified into four groups. 

Group I! — Sarcoma originating in leiomyoma : Of the sixteen tumors, less than one-half 
(7), were recognized as leiomj'osarcomas. Histologically some of them were seen to be 
tyincally arranged in whorls, but others were found accidentally in what clinically were 
diagnosed as fibroids, singled out by the pathologist because of the unusual gross ap])ear- 
auce. The yellow color of the tumor was of great importance, and the tlcshy, soft consist- 
ency, often accompanied by necrosis and hemorrhage, was characteristic in the gross. The 
microscopic picture was the final criterion. While the tumor histologically resembles the 
fibrosarcoma, its outstanding dilTercntiating feature is its tendency to grow in whorls 
with pleomorphic cells, often rich in tumor giant cell formation. Extensive necrosis of 
cells away from the vascular supply was common, and the ‘'combing out” eiTect around the 
vessels, a point so. diagnostic of sarcoma, was also characteristic. Atypical mitoses were 
a rather constant finding. 

Group II. — Sarcoma originating in endometrial stroma: Three tumors originated in 
the endometrial stroma. The tumors were of the round cell type and, therefore, anaplastic. 
Two of the cases were associated with adenocarcinoma of the uterino fundus and were re- 
ported elsewliere.a Two of the three patients arc dead, the tliird is living three years after 
operation. In this patient it is interesting and important to note that the sarcoma was an 
accidental finding in a uterus filled with leiomyomas. Kound cell sarcoma originating in 
the stroma of the endometrium is difficult to understand. Since the endometrial stroma 
is said to be of connective tissue origin, the tumor originating from such a cell should be 
of fibroblastic origin, and, therefore, a fibrosarcoma. The characteristic cell in the tumor 
under discussion is a round cell and shows no fibroglia fibrils. As previouslv stated, it 
may be considered an anaplastic type of tumor. 

Group III. — Sarcoma originating in the cervix: One case of sarcoma originated in 
the cervix. This, because of its grapelike growth, was considered to be sareoma-botryoides 
in the adult. No striated muscle fibers nor other cellular abnormalities were found in this 
tumor. It recurred and finally proved fatal about a year after initial diagnosi.s. Thi.s 
grapelike sarcoma of the cervix is more rare in adults than it is in children, and represents 
the only primary sarcoma of the cervix seen at the lilagee Hospital in twenty-five years. 

(?roitp IV. — Miscelhnieous : The fourth group includes five cases. One rare type in- 
volved the uterine wall diffusely. It was an undifferentiated growth, a simple sarcoma" of the 
uterine wall. The entire uterus was large and diffusely infiltrated with the growth. There 
were also small leiomyomas that were uninvolved. This patient lived about five years after 
the diagnosis was made. Following hysterectomy she seemed well for almost four* years, and 
then developed a metastatic mass in the right upper quadrant. She was given x-ray therapy, 
and a resection of the colon was performed in an attempt to eliminate the metastases. Three 
months before her death she ivas again given C200 r over six areas, but finally succumbed. 

The second patient presented an anaplastic growth which began in a fibroid and later 
diffusely involved the uterus and cervix. Two cases were unclassified. One of these showed 
extensive metastases from sarcomatous growth taken at random from the uterus, and the 
jther was one that showed an anaplastic sarcoma in what seemed grossly to be a fibroid. 



SARCOMA OF THE UTERUS- 
Review of Cases at the Elizabeth Steel Magee Hospital 

MoRTi:Nn?R Cohen, and Charles A. Cravotta, M.D., Pittsburgh, Pa. 

,(Froin the Departments of Pathology and Gynecology, University of Pittshurgh, and the 

Elizaheth, Steel Magee Eospitat) 

A BE VIEW of the records at the Elizabeth Steel Magee Hospital for the twenty-five year 
period from November, 1920, to .Time, 1945, disclosed 10 cases of histologically proved 
sarcoma of the uterus iii 23,859 gjuiecologie cases. In the same period there were 607 cases 
of carcinoma of the uterus, 173 occurring in the fundus, and 434 in the cervix. There were 
2,017 fibroid tumors. The incidence of sarcoma was one in 38 malignancies of the uterus 
including body and cervix (2.6 per cent), and one to 126 fibroids (0.79 per cent). 

The variations found in reported series of incidence of sarcoma in malignant disease of 
tlie uterus are as follows; Novak, i 4.5 per cent; Eandan,^ 8 per cent; iSearight,^ 2 per cent; 
Goldberger,-* 3.5 per cent; Evans,^ 2.5 per cent; Veit,^ 2.6 per cent; Danforth," 5.5 per cent; 
Curtis,s 2 per cent; Magee Hospital, 2.6 per cent. The highest was 8 per cent, the lowest 
2 ]iev cent. 

Clinical Data 

The average age of the Magee series of patients was 46 years. The youngest was 26 
and the oldest was 73 years. Six of the sixteen patients were more than 50 years old. 
Five had been delivered of children and one had aborted three times. Ten patients had 
never been pregnant. Six had undergone menoimuse. Four were spinsters. Fourteen 
were white and two were Negro. 

Vaginal bleeding was the most common symptom, occurring in nine cases. Other 
sj'mptoms varied. Loss of weight was present in only two, pain in the lower abdomen in 
six,' profound weakness in only two. Dyspareunia and purulent discharge occurred once only. 

Fibroid tumor of the uterus was present in ten patients, four of whom were unmarried. 
Metastascs were found in five cases, three at operation and two at autopsy, \vith the lungs, 
liver, and kidneys being involved in one, and all of the organs of generation in the second. 

X-ray examination of the chest and pelvis done in five patients failed to disclose an}' 
evidence of metastases. 

Clinical diagnosis iJreoperatively included malignant tumor, ovarian cyst, degenerating 
fibroid tumors, submucous fibroid, and carcinoma of the fundus. 

Treatment. — Panhysterectomy was done in five patients. Five liad supravaginal hy.‘<- 
terectomy, and three of these patients also received follow-up roentgen therapy. Three 
were treated solely with radium following diagnostic curettage, and one with roentgen 
therapy only. One received no operative treatment except biopsy of the cervix to confirm 
the diagnosis; exploratory laparotomy only was done in one patient. One patient was 
treated solely with roentgen therapy and transfusions of whole blood and plasma. 

Follow-up. — ^Eleven patients are dead. Five are living and apparently well. In the 
five surviving patients the sarcoma was an accidental finding and w'as discovered as a 
result of gross and histologic study of the removed tissue. The intervals since operation 
for the living patients were one, three, eight, and fifteen years. 

Eight patients, or 72 per cent, died in the first, one in the second, one in the fourth, 
and one in the fifth year after admission to the Hospital. All died of generalized sarco- 
matosis, but in one the supplemental diagnosis of influenza was made. This patient died 

•Presented at a meeting of the Pittsburgh Obstetrical and Gynecological Society, Jan. 12. 

11H6. 

tBied June 2S. 1940. 
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POSSIBLE HEMOLYTIC ANEMIA OF THE NEWBORN DUE TO HIGH 
TITER ANTI-“A” AGGLUTININ IN A GROUP “0” MOTHER 

Bernard A. C-f. Weisi., ]\r.D., Brooklyn, N. Y. 

(From ihc Department of Ohstctrics and Gynecology, Methodht IJospital) 

M rs. L. S., aged 22 years, para 0, gravida i, a white woman of Italian extraction, first 
seen on Aug. 22, 194G, had her last menstrual period on .Tan. 1.3, 194C, giving her an 
expected date of confinement of Oct. 20, 194G. Her past history was not remarkable, e.xcept 
for diphtheria in childhood, for which she received at least eight intramuscular injections of 
whole blood without any apparent ill-effect, and for which her father and his brother were 
the donors. Her antepartum course was not remarkable. The patient’s blood type was "0, ” 
the Jih factor was positive, and her hemoglobin was ll.S Gni. (Sahli). The father was typed 
recently .and found to bo type ‘ ' 0, ” Rh positive, of the subgroup Rh, and heterozygou.s, but 
his brother was dead. 

On Oct. 1.3, 194G, after a labor of twenty hours and twenty-two minutes, she was de- 
livered at 11:20 A.M. of a G pound 2 ounce baby boy, IT-yi inches long, from left sacroanterior 
position, frank breech, bj’ breech extraction and the Wigand-Martin maneuver with the aid 
of a right mediolateral episiotomy. The baby cried spontaneously and appeared to be normal. 

About six and one-half hours after delivery the babj- was placed in an incubator and 
given oxygen because of its dusky color, but examination by a pediatrician revealed no ab- 
normal findings other than slightly diminished breath sounds at the left lung base. On the 
following morning, October 14, the baby’s hemoglobin was 16.1 Gni., the red blood count was 
4.1 million, the white count was 23,000, poljnnorphonuclears 75 per cent, lymphocytes 21 per 
cent, monocytes 4 per cent, and 10 nucleated red blood colls were found. The blood H'pe was 
“A” and the Rh was positive. The pediatrician who examined the child this day noted that 
the spleen was palpable and the baby was a little jaundiced. It appeared to be a thirty-eight 
weeks’ gesbition. Ho suggested the possibility of erythroblastosis fetalis and advised prophy- 
lactic transfusion. The baby was accordingly transfused on October 15 ndth 75 c.c. of type 
“A” Rh-positive whole bank blood, five days old. Prior to transfusion on October 15, the 
hemoglobin was 16.5 Gm. and the red blood count was 4.20 million, white count 25,000, with 
a normal differential and 10 nucleated red blood cells still present. 

Two days following transfusion, on October 17, the hemoglobin was 21 Gm., the rod 
blood count was 5.26 million. The next day, October 18, the hemoglobin had fallen to 16.5 
Gra. with a red blood count of 4.1 million, white count 23,000, with no nucleated red blood 
cells. Six days following transfusion, October 21, the hemoglobin had fallen to 15.1 Gm., the 
red blood count to 3.5 million, and, because of this, the baby was given a transfusion on 
October 22 of 75 c.c. of type “A” Rh-negative whole bank blood, seven days old. Despite 
this transfusion and the clinical improvement of the baby, two days after (lie second trans- 
fusion, October 24, the hemoglobin was 14.9 Gm., the red blood count was 4.96 million. Six 
days following the second transfusion, October 28, the liemoglobin was 13.6 Gm. and the red 
blood count was 4.46 million, but the baby was in good condition and the jaundice, which had 
been present, had entirely cleared so that further transfusion was delayed. Since its condition 
continued to improve and it gained rveight, going from 6 pounds to 6 pounds 4 ounces on 
October 31, its eighteenth day, no further transfusion was given. On the twenty-second day 
after birth, November 4, the hemoglobin had risen to 15 Gm. with a red blood count of 5.01 
million. The baby was discharged home in good condition on its twenty-fourth day, November 
6, weighing 6 pounds QV 2 ounces, 7 ounces above birth weight. 

On the basis of red blood counts, this baby showed no real anemia, the counts being 
above four million, with one exception when it was 3.5 million (Table I). However, the 
hemoglobin determinations (Sahli method) may indicate a slight anemia, since they fell from 
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Still another ease was extraordinary. 'When first seen, the patient was in the third 
trimester of pregnancy. She had enormously enlarged breasts which proved to be involved 
in changes associated with sarcoma of the vulva, cervix, uterus, and ovaries. This was ap- 
parently a vivid example of the rapid stimulation of tumor growth during pregnancy. There 
were widespread metastases and death. During life the diagnosis was established by cervical 
biopsy. At autopsy it was not possible to identifj’ the original site of the tumor, although it 
may have been the ovary. The growth was anaplastic and undifferentiated and, most remark- 
ably, involved all of the organs of generation, 

Smnmary 

3. A twenty-five year survey of the gA-necologic service at the Elizabeth Steel Magee 
Hospital yields sixteen cases of sarcoma of the uterus, giving an incidence of 2.6 per cent 
of all malignancies of the uterus. The comparative incidence of sarcoma of all fibroid 
uterine tumors in this series was O.S per cent. 

• 2. Only seven of the sixteen were histologicallj’ leiomyosarcomas, and ten of the 
sixteen originated in fibroids. Three originated in the stroma of the endometrium, and can 
be considered round cell sarcomas. 

3. Five of the sixteen patients are still living, and longest survival period being 
fifteen years. It must be remembered that in all of the five surviving, sarcoma was an 
accidental finding in uteri removed for fibroids. 

4. In one case of sarcoma complicating pregnancy the metastases were e.xtensive and 
rapid. 
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Addendum 

Since this paper was written one case of leiomyomasarcoma uteri has been found. 

The patient was 53 years of age, white, married, vidio gave a history of menopause 
two jmars previous to admission. About three to four months later she developed post- 
menopausal vaginal bleeding and had several episodes since then. She lost 37 pounds in 
weight in the past six months! Lower abdominal pain has been present for the past ten 
years. She has had 15 children. 

She was admitted on May 8, 3947, and was operated upon May 33, at which time a 
supravaginal hysterectomy, removal of cyst of mesenter 3 ', and lysis of adJiesions between 
caecum and uterus were performed. 

X-ray of chest on May 22, 1947, showed no evidence of parenchymal or bone metas- 
tases. 

She had five doses of x-ray therapy beginning July 15 and discontinued on August 4 
because of her clinical condition. She died on August 24, 1947, of generalized sarcomatosis, 
partial intestinal obstruction, and peritonitis. 

No autopsy was performed. 
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Reviewing the hloocl work of this ease, Diutiioncl^ states, “As regarrls the average unt.i- 
“ A” titer of nonpregnant women and of men, it usually varies between a dilution of 36 and 
about 500 at a inaximuni. However, gravid women, ])artieularly of Group “O” or Group 
“B,” who are pregnant with “A” c.hildren, often show a rise whicli is probably not impor- 
tant clinically. The maximum figures we have found in such patients have seldom exceeded 
5,000. We have a few instances of a titer as high as 100,000 without clinical disease in tlie 
baby. Certainly the figure of several million is a most unusual one and is quite consistent, 
or, in fact, even convincing evidence of the mild hemolytic anemia which tlie child had.” 

This anti-“A” titer of 82 million is the highe.st that 1 have been able to find in the 
literature.-' In a later communication. Diamond .stresses the point, “that the level of ag- 
glutinin is no index as to how much harm the baby will sustain whether it is anti-Ilii, or anti- 
“A,” or anti-“B.” 

Fifteen months after birth this baby is alive and well and has progressed normally and 
has no apparent sequelae from its mild hemolytic anemia. 

Tliis case is being reported to record a po.s.sible case of mild liemolytic anemia of the 
newborn caused by a high titer anti-“A” agglutinin in a Group “0” mother with a Group 
“A” baby. 

All the special blood woik in tliis ease was done by the Blood Grouping Laboratory of 
Boston, Massachusetts, and received the special attention of Louis K. Diamond, M.D., who 
devoted much time and care to the analysis of this case, and to whom special thanks are given. 

W. F. Wattbn, M.D., the pediatrician in the case, is thanked for his cooperation and for 
the excellent care of the child. 
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an initial IG.I Gm. to a low of 13.G Gin. during the first fifteen days post partum, despite two 
whole blood transfusions. Tlte temporary nature of the rise in lienioglobin following •the first 
transfusion and the laclc of response to the second, plus the failure to maintain a lienioglobin 
level, give rise to llic suspicion that some process in the baby was destroying red blood cells. 
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Nov. (i 

24 
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Because of the possibility of a mistahe in the determination of blood types, blood speci- 
mens of the father, mother, and baby ivere sent to a research laboratory where the following 
findings were reported, which were in agi’ecmcnt with the original typings that were done ; 

"Mother: Group "0,” Eh Positive of the Subtype Elu, and heterozygous. 

Father: Group "A," Eh Positive of the Subtype Eh,, and heterozygous. 

Baby; Group "A," Eh Positive of the Subtype Eh„ and lieterozygous." 

In 1936 .Tonsson* reported that a niotlier of blood Group “0” may develop a Iiigher 
titer of anti-" A” agglutinin if site is carrying a fetus witli the "A" agglutinogen than li 
the fetus were Group "B" or Group "0.” C. A. Smiths notes that "Such a developmenf 
would of course render her a most unsuitable donor for transfusion of blood to her infani, 
and thus offers one more reason for careful crossmatching of bloods in transfusion to the newly 
born patient." Because of Jonsson’s findings, specimens of tlie mother’s blood were sent to 
a research laboratory, starting October 28, the fifteenth postpartum day when the anti- A 
agglutinin level had an end point in saline at a dilution of 1:1,000 and in albumin about 
1:2,000. On the fortieth postiiartum day, Nov. 22, 19-16, the end point of the anti-" A" titer 
was 82 million in saline and albumin. 

Further specimens were sent to this re.search laboratory, and on Jan. 22, 1947, tlie repoit 
states: "Exhaustive tests were performed on the serum in an effort to demonstrate that the 
mother had an immune type of anti-A agglutinin, which might have been stimulated by a 
Group A baby. We were unsuccessful in proving this, although once more we find a relatively 
high titer of anti-A agglutinin, which may or may not be significant in presupjrosing tliat the 
baby had mild anemia due to the action of anti-A on its A. cells. " It was suggested tliat 
another test be clone on tlie mother’s blood in about a year to determine the level of tlie 
anti-" A" titer. 

Accordingly, on Nov. 17, 1947, thirteen months post partum, a specimen of the motlier ’s 
blood was again tested and the anti-"A’’ titer was found to have an end point of 4,000 m 
saline and albumin as compared with 82 million on Nov. 22, 1946. Because of tins it is ±elt 
that this was possibly a case of mild hemolytic anemia of the newborn due to specific .stimula- 
tion by the "A" baby on the "O" motlier. 
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was exquisite tenderness in tlio right lower quadrant at the level of the umbilicus and none 
over the region qf the kidneys. Eeetally, the presenting part Avas at zero to minus one station 
and the cervix was well eiTaced but not dilated. A catlieterized urine specimen was negative. 
A complete blood count revealed 3,420,000 red blood cells, 12,000 white blood cells, 73.2 per 
cent hemoglobin, 6 stabs, 84 segments, 0 small lymphocytes and one monocyte. 

The preoperative diagnosis was twisted ovarian neoplasm, or acute appendicitis complicat- 
ing pregnancy at term. A laparotomy was performed through a high gridiron incision, five 
hours after the onset of symptoms. About 100 to 150 c.c. of turbid fluid were aspirated from 
the peritoneal cavity. The appendix appeared indurated, was covered with a thick purulent 
exudate, and was fixed behind the cecum at the ler’cl of the right posterior iliac crest. An 
appendectomy was done and the abdomen closed in layers without drainage. 

The pathologic diagnosis, as reported b^- the pathologist, was acute suppurative ap- 
pendicitis and periappendicitis. 

The immediate postoperative condition was satisfactory. An initial dose of 100,000 units 
of penicillin Avas folloAved Avith 40,000 units intramuscularly CA’cry three hours. Other sup- 
portiA-e mea.cures included inti'aA-enous fluid.s, sedation and Wangensteen suction. 

At C:30 I’.M. on Noa’. 17, 1940, thirty hours after surgery, the membranes ruptured 
spontaneously. Uterine contractions at fiA’c-minute intervals began two hours later. Rectal 
examination at the time rcA-ealed no cervical dilatation and station of minus one to zero. 
1,000 c.c. of 5 per cent glucose in saline intraA-enously, tAvo doses of 100 mg. of Demerol 
and VluO grain of scopolamine each, plus oxygon inhalation Avere administered during the 
next tAvelA'e hours. The cerAux Avas completely dilated and the presenting part came doAAm 
to a plus one station at about 7:00 a.m. on Noa-. IS, 1946. At 8:00 A.M., after one hour 
in the second stage, the presenting part came doA\-n to a plus tAA'o station. The condition 
of the patient and the fetus appeared satisfactory. Under nitrous oxide-oxygen anesthesia, 
a deep mesiolnteral episiotomy AA-as followed by rotation of the occiput from a right occipito- 
posterior to a right occipitoanterior position AA’ith Kielland forceps. A Simpson forceps Avas 
then applied and a 7 pound, 15 ounce, liA-ing, male infant Avas delivered. The placenta soon 
folloAA-ed and the episiotomy A\-as repaired. 

The patient did generally Avell except for a temperature rise to 101.6° F., four hours after 
appendectomy and another rise to 102° F., tAA-enty-four hours after deliAmry. 500 c.c. of Avhole 
blood AA-ere given on the fourth postpartum day to oA’crcomc a moderate anemia. She AA-as dis- 
charged from the hospital five days after deliA-ery. She could liaA-e remained in the hospital 
a feAv more days but the obstetric floor had to be cleared because one of the mothers had de- 
veloped chicken pox. She refused transfer to another floor and insisted on going home. Re- 
examination one Aveek and five Aveeks later revealed that the patient and baby Avere enjoying 
excellent health. 

Comment 

The case presented adds further proof that prompt operatiA-e intervention is most impera- 
tive in suspected appendicitis complicating pregnancy near term. The classic symptoms of 
acute appendicitis as given in most surgical textbooks AA-ere not present in this case. The onset 
Avas AA-ith pain in the right loAver abdomen and mild nausea. No other symptoms developed. 
Tet, acute suppurative appendicitis with considerable peritoneal response was found within 
five houi-s after the onset. There is no doubt that further procrastination might have 
been hazardous for the patient as Avell as for her baby. 

The end result in our case speaks favorably for the method of prompt appendectomy and 
alloAving the pregnancy to take its natural course. 

Summary 

1. The patient Avhose case is presented had an acute suppurative appendicitis and peri- 
appendicitis complicating pregnancy at term. 

2. Appendectomy Avas performed five hours after the onset of symptoms. 

3. The fetal membranes ruptured spontaneously and labor began thirty Iiours after 

surgery. 



ACUTE SUPPURATIVE APPENDICITIS AND PREGNANCY AT TERM 

Samuel J. Turner, M.D., and Manuel B. Weiss, M.D., Chicago, III. 

(From the Department of Ohsteirics of the Mount Sinai Hospital and the 

Chicago Medical School) 

• ■ 

A cute appendicitis is a relatively uncommon and very .seriou.s complication alien occurring' 
^ during- pregnancy at term. The incidence based on case reports as presented by Baer, 
Reis, and Arens, i Cosgrove,^ Norton and Connell, ■» Moiling, 3 and Priestc varies from one to 
three for ever}' ten thousand births. 

All authorities agree that immediate surgical intervention is the treatment of choice and 
may be a lifesaving measure for tlic motlier as Avell as for the infant. However, the surgical 
procedures advised meet with considerable controversy. Baer, Reis, and Arensp Cosgrove,'- 
Norton and Connell,-* Te Linde,' Titus, s Prie3t,3 and Standerc advise immediate ap- 
pendectomy with great caution so as not to interfere witli the pregnancy at tlie time of 
operation. The end results obtained by these authors justify tlieir conclusions. During the 
past two years, others have been advocating a much more radical approach. E. M. (’. 
Passes,® quoted by Greenhill, prefers an appendectomy and a simultaneous delivery of the 
baby through the lower passages in multiparous women where the cervix can be diluted by 
accouchement force. In jn-imiparas, he advises cesarean section prior to appendectomy. 
Meiling3 urges termination of preg-uancy by tran.«verse laparotrachelotomy followed by ap- 
pendectomy in all cases of acute appendicitis during the last two months of gestation. Post- 
operatively, he advises the use of massive doses of .«ulfonamides and antibiotics. 

It is because of the existing disagreement in the management of this serious complica- 
tion of pregnancy that the following case is considered worth reporting. 

Case Report 

M. M. (History No. 155720), 22-year-old married, white woman, para 0, gravida i, was 
admitted to the hospital at S:20 a.m. on Nov. 16, 1946, two weeks before the expected date of 
confinement. The patient stated that, after an uneventful night, she awoke voluntarily at 
5:30 A.M. to prepare breakfast. About 6:00 a.m., after urinating without any pain or 
discomfort, she suddenly experienced a severe, stabbing pain in the right lower quadrant of 
her abdomen. This colicky pain recurred at intervals of three to five minutes, and partial 
relief was obtained by l,ving on, her back and keeping her right thigh flexed upon her abdomen. 
>She was slightly nauseated, but did not vomit. 

The prenatal history revealed a last menstrual period on Feb. 24, 1946, Her family 
history was negative. She had a noncomplicated mitral regurgitation which gave licr no 
cardiac difficulties. The blood pressure remained normal at 120/70 and the total weight gain 
was 23 pounds. She had an acute upper respiratory infection during the third month and an 
acute right pyelitis during the eighth month of gestation. Pelvimetry revealed a medium- 
sized g}'necoid t}'pe of pelvis. A complete blood count was within normal limits, the Kahn 
reaction was negative, the Eh factor was positive, and urinalysis was normal at all times, 
c.vcept that it was loaded with pus cells for several days during- the time she had pyelitis. 

Examination upon admission to the ho.spital disclo.'-ed a nell-nourished, 22-ycar-old, white 
woman, lying on her back keeping her right thigh somewhat flexed upon her abdomen, nUh a 
general appearance of being uncomfortable but not acutely ill. Temperature was 99.2 F., 
pulse 90 and blood pressure 120/80. The eyes, ears, nose, and throat were negative. The 
breasts and lungs were normal. The heart h.ad a loud systolic murmur at the apex winch was 
transmitted to the axilla. The abdomen appeared to be the size of a full-term pregnancy. 
The height of the fundus was 38 centimeters, the position of the baby right occipitotran.sver.-=e 
and the fetal heart sounds were of good quality. Uterine contractions were not pre.-ent. ^ here 
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Abortion 

Ganna, S.; Prematurity and Abortion During War Time, La Ginccologia 13’: 51"), 1047. 

Stillbirths, incidence of prematurity, and abortions in a con.^ecutive serie.s of 0,000 
deliveries are reported by Ganna, including pro- and war-time ease.s. 

During the period covering the years 1033-1930 (prewar period), eases of abortion 
accounted for 12 per cent of the total number of observed i)rcgnancies, wliereas, during the 
period covering the years 1042-1045, the abortion rate rose to 15 per cent. This increase 
affected priniiparas and multiparas. In primiparas the rate increased from 4 per cent to 7 
per cent; in nuiltiparas from 0 per cent to 20 per cent. Agricultural laborers showed the 
highest increase. 

Prematurity and stillbirths also showed an increase during the war of from 13.8 to 21.8 
per cent of the total number of pregnancies. Increase was highest in factory workers. 

Ganna attributes the increase in abortions mainly to the very definite increase in 
syphilitic infections observed during this period and the increase in prematurity to the 
heavy factory work to which the women wore not accustomed. Gemma Barzieai. 

Analgesia 

Rogers, Walter C.: Spinal Anesthesia in More Than Five Thousand Vaginal Deliveries, 

West. J. Surg. 236; April, 1948. 

The widely accepted thesis that spinal anesthesia is dangerous in obstetrics is strongly 
denied. The procedure was used in 5,067 deliveries. Advantages over general anesthesia arc: 
mothers awake and cooperative, relaxation of cervix and perineum, patient quiet during 
episiotomy repair, more rapid postpartum recovery, and low incidence of narcotized babies. A 
few serious anesthetic reactions are reported in this series but these occurred early in the ex- 
perience before the author had learned to keep the dose low. Headaches following spinal 
anesthesia continue to be an annoying side effect, occurring in about 10 per cent of the cases. 
There were no maternal deaths and no fetal deaths attributable to the anesthesia. 

Administration of the anesthetic agent in a hyperbaric solution is strongly recommended, 
the preferred drug being Pontocaine in a dose of 3 mg. to 10 mg. in a 2 per cent glucose 
„ solution. William Bickers. 


Cesarean Section 

Adama, Theodore W.: A Statistical Review of Two Hundred and Forty-One Consecutive 
Cesarean Sections, West. J. Surg. April, 1948, p. 243. 

A cesarean incidence of 7.9 per cent in a series of 3,045 deliveries managed in private 
practice is reported by the author and justification for the high incidence is presented. In 
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4. Delivery of a living, seven pound, fifteen ounce, male infant was accomplished through 
the lower passages forty-four hours after appendectomy. 

o. Mother and baby left the hospital in good condition five days after delivery. 
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Bourne, Aleck; Endocrines in Gynaecology, Brit, il, J. 4489: 79, 1947. 

Bourne reviews tlie progress in tins field of nicdieine since its initiation by Stockard and 
Papanicolaou in 1917. The presenLday concept of the physiology of the r-arious hormones 
is first discussed. He postulates the c.xistence of receptor substances in the vaginal mucosa, 
endometrium, and other tissues in the genital tract which are able to react with the estrogenic 
molecule and, by chemical or other union, perform a specific function. The absence of such 
substance in other tissues of the body is obvious. The author stresses the fallacious conclu- 
'sions with reference to human physiology that .are often drami from animal e.xperimentatiou. 

In approaching the problem of therapeutics, he stresses the lack of exact knowledge 
as to whether we are dealing with a deficiencj', excess, or disordered rhythm in the produc- 
tion of the hormones concerned. In the evaluation of therapeutic response he suggests di- 
viding the sex-organ disabilities into those Avhich are functional and those which are ob.iective 
or organic. In the latter group, the only one in which we can be certain of success is in 
suppression of lactation. The results of treatment in pehuc hj’poplasia with amenorrhea and 
sterility, atrophy of vulvovagina, leucoplakia, and metropathia have been disappointing. Like- 
wise the treatment of functional disorders such as dysmenorrhea and repeated abortion gives 
disappointing results. 

In summary, the disappointments in Iherapj- are attributed to plunging too quickly from 
the endocrinologj' of animals to its application in clinical medicine. Another difficulty is the 
complexity of biochemical assay in various organic fluids from qualitative and quantitative 
points of view and their impractical aspects in practice. K. G. Douglas. 


Endometriosis 

McGuff, Paul, Dockerty, Malcolm B., Waugh, John M., and Randall, Lawrence M.: Endo- 
metriosis as a Cause of Intestinal Obstruction, Surg., Gyncc. & Obst. March, 1948. 


The paper 2 )resents an analytical study of sixteen eases of intestinal obstruction caused 
by endometriosis. The usual symptoms of lower intestinal obstruction, associated with 
acquired dysmenorrhea, sterility, and pelvic pain should bring the possibility of this con- 
dition to mind. The treatment is relief of the obstruction, usually by resection. The question 
of removal of the jielvic organs will depend on the extent of the endometrial implants. If 
there is hope of future pregnancy, bilateral oophorectomy .should be avoided. A plea is made 
for the more frequent use of frozen sections to prevent confusing tins lesion with carcinoma. 

Louis M. Hellman. 


Gynecology 

Prank, Robert T.: Dyspareunia: A Problem for the General Practitioner, J. A. M. A. 136: 
361, 1948. 


The author reviews his clinical experiences over a period of years in the treatment of 
d 3 ’spareunia. These cases represented 1.5 per cent of his gjmecologic practice over the same 
number of j-ears. Dyspareunia that developed with marriage was primary and when the 
onset occurred later it was termed secondarj- and treated accordingh-. It was interesting to- 
note that of the 349 patients reviewed, normal pelves were noted in 63 patients. Fifty-five 
per cent of these women showed neuroses and psj-choneuroses, in sharp contrast to the per- 
centage of the total figure (349) which was only 25 per cent. The husband problem pre- 
dominated in 36 cases. In primary and secondary dj-spareunia, local therapy combined with 
enlightenment and orientation proved effective. Willlvm Berman. 

Norment, W. B.; A Method of Study of the Hterine Canal, South. Surgeon, Dec., 1947. 

Direct visualization of the uterine cavity and x-ray lysterogram are advocated for the 
stud}' of g}'necologic patients. For hysterogram study, and organic iodine in alcohol by 
Eayopake is recommended in preference to oil. Direct visualization of the uterine cavity is 
obtained by the insertion of a translucent and transparent bag over a plastic cannula wliich 
is inserted into the uterine cavity. 
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tlio total series of patients, the method of delivery was: spontaneous delivery 18.3 per cent, 
low forceps 61.2 per cent, midforceps 3.S per cent, breech extractions 3.4 per cent, versions and 
extractions 0.3 per cent, craniotomy 0.03 per cent, and cesarean section 7.9 per cent. 

The Inparotrachelotomy was a- favored operation, the da.'isical operation being employed 
only in specific indication. Cesarean hysterectomy was used 22 times, 4 for Couvelaire uterus, 
2 in uterine atony, and 2 in uterine infection. The remaining Cesarean hysterectomies were 
done because of large fibroids. 

The high incidence of cesarean section here reported is justified on the basis that, 
while a single specific indication for the operation is not always present, there was in every 
ease one or more obstetric or medical complications, the sum of wliich was sufficient to justify 
the procedure. In 34.4 per cent of the sections, the indication was previous cesarean section. 
Placenta previa in which bleeding was above minimal was considered adequate indication: 
those showing evidence of prenatal separation of the placenta were likewise submitted to 
section unless the cervix was partially dilated by the patient already in labor. There were 
seven women with definite heart disease in the cesarean group, and no maternal or fetal 
death, wMeh makes one snimise that the heart disease was not of the severe type. The toxemias 
did not provide an indication. There wore no maternal deaths, an incurred mortality of 
0.8 per cent, and a morbidity rate of 49 per cent. It is believed that the final judgment 
upon the obstetric ability of an operator should be based upon maternal and fetal mortality, 
witli less attention paid to bis cesarean incidence. William Bickers. 


Endocrinology 

Rakoff, A. E.: The Endocrine Factors in Pelvic Tumors With a Discussion of the 

Papanicolaou Smear Method for Diagnosis, Radiology 50: 190, 1948. 

The author reviews the literature concerning the various clinical findings relative to 
ovarian dysfunction and cancer of the uterus. He also reviews the experimental work on 
the carcinogenic effect of estrogens. 

In his studj' of the vaginal smear method of diagnosis of cancer, Rakoff believes that 
tlio procedure is .sufficiently wortli wliilo to be made a routine part of the c.vamination. He 
also .'states that a goodly percentage of cancers can be missed from a single examination. 
Endometrial cancers are liardcr to detect by tbc smear method than cervical cancers. The 
author feels that the best procedure is to take smears from botli the cervi.v and the vagina 
for the most accurate diagnosis. William Berman. 

Martian, G. P.: The Corpus Luteum Hormone, Edinburgh M. J. 54: 611-G19, 1947. 

Progesterone is produced by the coi'pus luteum, or by the placenta after the twelfth 
week of pregnanejL Metabolic conversion occurs mainly, but not exclusively, in the endo- 
metrium. The chief urinary metabolite is sodium pregnanediol glucuronate, the amount 
of which can be estimated by weighing the purified salt, or by a more sensitive colorimetric 
determination of pregnanediol freed by hydrolysis. Since pregnanediol is also a metabolite 
of desoxycorticosterone and possibly other steroids, and, since it is not the onl}' metabolite of 
progesterone, we cannot assume a quantitative relationship between endogenous progesterone 
production and pregnanediol excretion. 

Urinary pregnanediol appears 24 to 48 hours after ovulation, and rises to a maximum 
level of 2 to 8 mg. per day in the late cycle. In early pregnancy, excretion averages 10 mg. 
per day, but soon after the tenth week the value begins its climb to about 75 mg. per day, 
with an abrupt fall at parturition. Stilbestrol administration increases pregnanediol excre- 
tion during pregnancy, and may bo of value in preventing abortion, premature laboi-, and 
toxemias of pi-egnancj’. 

Pregnanediol determinations may be used to diagnose anovulatory menstrual cycles, 
and as a rapid pregnancy test. Jrvixg L. Fm\NK. 
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formed traii.sjxiritoneully : li, jnobilizaf ion of t.lie roclum !ind suture of tlio IranHvcrsali.s fascia; 
2, closure of l.lic poucli of Douglas; 3, fixation of the ])elvic (!oloii to the lateral wall of tlic 
pelvis. The operation has been successfully performed on four patients. I>ouis Af. Hkui.man. 

Shaw, HenrjrN.; Prolapse of the Vaginal Vault Following Hysterectomy: A New Method 
of Repair, West . J. Surg. 56: 127, 1948. 

Prolapse of the vaginal vault following total hy.sterectomy is the result of poor surgical 
technique. Failure to suture the broad ligament, uterosaeral and utcrovesical ligaments into 
the vault will often be followed by this unfortunate sequel. 

Various methods have been described for replacing the prolajjsed vagina: suture to the 
presacral fascia, the use of fascia lata loop.s, abdominal fixation, and the LeFort operation. 
There are reported successful operations upon three patients with vaginal prolapse by the 
use of fascia strips from the anterior rectus sheath. Tliese strips were brought down extra- 
peritoneally and sutured to the vaginal vault, thus maintaining the vagina in its normal 
anatomical relation. . Wii.i.iam Bickeh.s. 


Mammary Glands 

Davison, T. C., and Letton, A, H.: Testosterone in Far Advanced Breast Cancer, .South. 

Surgeon 14: 170, 1048. 

Ulrich first reported the treatment of breast cancer with androgen. Adair and 
Herman have contributed to the study by further publications. Androgens apparently delay or 
retard the cellular activity particularly of the metastatic neoplastic cell. Recalcification 
of bone in the site of metastases has been observed and biopsy of metastatic region following 
treatment with 50 mg, of testosterone daily reveals some fibrosis about the neoplastic cells with 
apparent inhibition of nuclei activity in the malignant cells. 

Eight patients are reported. The first had a mastectomy for cancer followed by x-ray 
therapy and subsequently developed metastases of the ilium. Calcification of the ilium oc- 
curred following te.'-tosterone therapy. The second case had a somewhat similar history and 
the vaginal smear showed evidence of estrogenic activity. Following testosterone therap}' 
there was partial recalcification of the right ilium and she gained weight. The third patient 
had metastases to the rib and lung and her vaginal smear showed marked e.strogenic activity. 
Large doses of testosterone failed to change the picture in this case. 

Case 4 was similar, but there was marked regression of rib metastases following 
testosterone and the patient returned to full improvement and was comfortable for a long 
period. The other four cases showed simitar response to treatment. 

Seven of eight patients had some pain relief and gained weight on testosterone therapy. 
Four patients with extensive metastases were able to return to work. One patient who had 
tissue metastases only had an excellent result for over fifteen months. The best results are 
found in patients who show e^ddence of estrogenic depression. Poorer results are shown in 
those who show persistent estrogenic activity. Masculinizing effects are noted, to which pa- 
tients do not object, since they realize the gravity of their condition and are grateful for the 
relief of pain. Williaii BrcKER.s. 

J. B. Enticknap: Angioblastoma of the Breast Complicating Pregnancy, Brit. M. J. 4462: 

51, July -13, 1946. 

This case is reported because of the rarity of the condition, the fact that this type of 
tumor complicating pregnancy has not previously been reported, and the unusual degree of 
malignancy. The general incidence is probably about 0.1 per cent of breast tumors and only 
about one-third of these are malignant. 

When three months pregnant, a twenty-year-old primipara noticed a hardness developing 
in her left breast. When she was admitted to Charing Cross Hospital three months later, the 
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^umber'S;.; . -iviy.' 

'V; The auttior now uses a transparent plastic sheet with a cannula attached to the optic 
n^runieht for obtaining photogiaphs of the uterine cavity. He reports a satisfactorj- vis- 
ializatibn . of intrauterine pathology witli this instrument, Wflijam Bickers. 

31iarles, A. H.: A Case of Hydatidtfonn Mole at Age 52, Brit. M. J. 4473: 460, 1946. 

• The case is reported because of the advanced age of the patient. In a review of the 
iteralure, , twenty pregnancies in women of 50 years of age were found, five of whom had 
ndles. The condition is encountered two and one-half times more frequently in women over 
id years, of -age. Most authors favor hysterectomy in this age group because of the incidence 
)f cliorionepithelioma following the condition. The case report concerns a 52-year-old woman 
vlio had vaginal spotting for 2 months. A dilatation and curettage was done and the 
latholdgical examination of the tissue interpreted as carcinoma. A second curettage in an 
)ther institution revealed the true nature of the condition. A complete hysterectomy and 
jilateral salpingo-oophorectomy were done. The suspected pathology was confirmed and the 
subsequent course was uneventful, . R. G, Docgla.s. 

Gynecologic Operations 

Smith, George Van S,, and Mulligan, William J.: Dicmnarol Prophylaxis Against Venous 
Thrombosis in Women Undergoing Surgery, Surg., Gjmec. & Obst,, April, 1948. 

This paper is a progress report on the administration of Dicumarol prophylactically to 
3,353 operative patients at the Free Hospital for Women. The objective of this therapy wa.** 
the reduction of the incidence of postoperative embolic phenomena. This seems to have been 
accomplished, for the incidence of thrombic complications in the four-year period prior to 
sherapy was 1:90, while, in a similar period during which the patients were treated with 
various dosage scliedules of Dicumarol, the incidence fell to 1:138. The authors point out 
tho necessity of following the patients with prothrombin levels in order to secure adequate 
therapeutic results. Lons M. HEr.LMA.v. 

Reiner, Walter C.: Gigantic Ovarian Cyst Developing in a Thecoma, West. J. Surg., April, 
1948, p, 205. 

Large ovarian tumors have become a rarity in civilized countries. The author reports 
a case of thecoma with cystic changes. The patient, aged 62, was admitted to the hospital 
because of a large abdominal mass, edema of the ankles, dizziness, and a bloody vaginal 
discharge of four years’ duration. She was emaciated, the hemoglobin was 47 per cent, the 
lirine contained a trace of albumin and a moderate number of red blood cells. She wa.s given 
frequent small feedings of nourishing food, supplemented with cevitamic acids and vitamin 
K and liver extract. At tho initial operation, an incision was made into the cyst and a tube 
inserted. Six thousand cubic centimeters of dark brown fluid were drained slowly. She wis 
then returned to her room where the tumor was slowly depressed over a period of three day.s. 
At the end of tMs time, the tumor was removed %vith great difllculty, because of many adhesions 
to all of the abdominal organs. 

Pathologic examination revealed a solid tumor having the appearance of a thecoma 
surrounded by huge areas of cystic degeneration. Tlie patient made an uneventful recovery. 
Tho total amount of fluid removed was 26,500 c.c., the weight 60.1 lb. WiLKUtM Bickers. 

Dunphy, J. Englebert: A Combined Perineal and Abdominal Operation for the Repair of 
Rectal Prolapse, Surg., Gjuiec. & Obst., April, 1948. 

An operation for complete rectal prolapse is described. This is not an original pro- 
cedure but a combination of various techniques described by others and involves: 1, circular 
amputation of the prolapsed segment of rectum; 2, excision of the redundant hernial sac; 

• 3, rature of the levators anterior to the rectum, all from below. The following are then per- 
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lologically, witli.tlie exception of invnsion, the annplasUc epitlicliuni is distinguisliable from 
iioniuvasivo carcinoma. N>ic,lear meaKiirement.s were done and tlie nuc.Iear volume for anapla.s- 
tic and carcinoma celLs was similar, both being much greater than that for normal cervical 
epithelial cells. 

It is thought that anaplasia of the cervix may l)c the precursor of invasive carcinoma. 
In other studies, follow-up of patients showing lhe.«e epithelial changes has shown that a high 
percentage of them develop invasive carcinoma. WiimiAXt Bicio^ii.s. 

Hill, Wm. Harry, and Glenn, Wadley R.: Multiple Pelvic Malignancies, South. Surg. 14: 
192, 1948. 

Multii)le primary malignancy arising in the ditTcrciit organs of the same patient is suf- 
ficiently rare to be noteworthy. 

A case is reported of a .o7-ycar-old white woman who was admitted with a histoi-j’ of 
intermittent bloody diarrhea. Examination revealed a normal cervix but the pelvis was frozen 
and the anterior vaginal fornix filled with a firm fixed mass. Rectal examination revealed a 
palpable rectal lesion. Diagnosis of pelvic malignancy with obstruction and metastases to 
the bow’el was made. The patient .showed signs of intestinal obstruction. At operation, a 
bilateral pseudomucinous eystadencearcinoma of fhe ovary was found, and, at the rectal sig- 
moid junction, there was a primary annular carcinoma. The pathologic report confirmed the 
clinical impression that the two malignancies arose independently. Wiu.iAM BiCKKrss. 

Miscellaneous 

Bloxsom, Allan, and Matthaei, Rose: An Anti-Rh Antigen- Antibody Reaction Pactor 
(The Rh Protective Pactor), Bull. Johns Hopkins Hosp. 82: 1, 1948. 

In a preliminary article the authors show a factor in the blood of Rh-negative individuals 
which inhibits the reaction between anti-Rh serum and Rh-positive cells. This is said to be 
different from blocking antibody. The factor is present in greater strength in Rh-negative 
males, and the use of their blood in the transfusion of crythroblastotic infants is thought to 
bo therapeutically beneficial. Its use in the prevention of hemolytic disease by transfusion of 
the mother is suggested. * Louis M. Hellman. 

Reynolds, S. R. M., Heart, O. O., Bruns, Paul, and Heilman, L. M.: A Multi-Channel 
Strain-Gage Tokodynamometer: an Instriunent for Studying Patterns of Uterine Con- 
tractions in Pregnant Women, Bull. Johns Hopkins Hosp., April, 1948. 

An entirely new' form of multichannel tokodynamometer using 3 strain gages simul- 
taneously is presented. An electric-spark frictionless recorded portrays graphically the con- 
traction paterns of three different zones of the uterus during labor. Tracings of normal labor 
are portrayed. These show' a substance of activity of the mid zone and lower segment as labor 
progresses. Toward the end of the first stage, there is a complete preponderance of the 
fundus. Records portraying the effect of small doses of pituitary extract on normal labor 
are also shown. The records can be analyzed for frequency, rhythmicity, total relative work 
per unit period of time, intensity of contraction, contraction time, contraction duration, and 
contraction and relaxation rates. Because of the construction of the pick-ups, the instru- 
ment permits great localization of effect. It is thus possible to demonstrate the gradual 
emergence of the fundus as the predominating contractile force during labor. 

Lours M. Hellman. 

James Hal P., Elliott, Henry W., and Page, Ernest W.: Oxygen Uptake of Human Pla- 
cental Tissue as Affected by Selected Substrates and Drugs, Society for Experimental 
Biology and Medicine 67: 1948. 

The effects of various drugs on the oxygen uptake of the term human placenta was 

studied' The CO- was depressed by the Demerol, Amytal, scopolamine and diethylstilbestrol. 

Mornhine had no' effect. The drug concentrations used were all in exce.«s of the therapeutic 

, ^ Louis M. Hellman. 

dosage. 
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funior nieaFured 72 cm. in circumference. Clinical .Mgns of infection were [rre.-jent. Radiation 
therapy wa.s started. Biop.cy was negjitive for neoplastic cells and aspiration yielded blood. 
Amputation was decided upon because of anemia, hemorrhage into the tumor, and ulceration. 
Local recurrence appeared in the scar but rc.solved 'uitli radiotherapy. Recurrences again 
developed and disappeared with tlierapy. Delivery was uncomplicated at term and the patient 
died two mouths post partum with evidence of metastases. Tlie tumor removed weighed 2,40ii 
Gm., was 75 cm. in circumference, resembled organized blood clot on cross section, and micro- 
scopically was classified as an angioblastoma. R, G. Dougl-vs. 

Malignancies 

Posey, Louis C., and Cunningham, Joseph A.: Impressions of the Vaginal Smear Technic in 

the Diagnosis of Cervical Cancer, South. M. J. 41: 217. 194S. 

The vaginal smear for the diagnosis of uterine cancer is technically .<imple but re- 
quires considerable time for examination of the smear and skillful interpretation >'f 
vaginal cytology, Tlie cancer cell shows a cellular pleomorphism and basophilia which i' 
function of the rate of cell growth. In .slow-growing malignant tumors, these findings may bv 
absent, thus making interpretation difficult. Another note of waraing is sounded on the ba-i.s 
that desquamation of tumor cells is a function of surface area and rate of growtli and, thctc- 
fore, cancer with small surface area and slow growth may desquamate sparingly and thu> 
increase the error in diagnosing from the vaginal smear. In acute infection superimpo.‘=ei] 
upon the cancer site, the exudate may dilute the desquamated cells and, being highly 
cytoto.xic, may bring about desquamation of the malignant cells prior to exfoliation. It is 
felt that the smear method as a satisfactory .screen method test for cancer is yet to be 
established. William Bickers. 


Speck, George: A Clinical Eeview of Papillary Adenocarcinoma of the Ovary, Virginia 
M, Monthly, April, 194S, p. 1S5. 


Carcinoma of the ovary makes up approximately one-third of all ovarian neoplasms. 
Thus, the frequenej- is second only to malignancies arising in the cervix and corpus uteri. 
Papillary adenocarcinoma is the most common of the malignant tumors of the ovary. Early 
signs and symptoms are absent, thus bringing most patients to diagnosis late in the disease. 


It is' thought that the tumors arise from the germinal epithelium covering the ovary. 
They usually arise bilaterally or, at the time of operation, are usually found bilaterally. 
Pathologically, the different diagnosis between benign and malignant papillary tumors of the 
ovary may be quite difficult. Indeed, pathologists do not agree on cytologic criteria for the 
different diagnosis. The surgeon is left with the responsibility of treating all papillary 
tumors of the ovary' as malignant neoplasms. Radical surgery is necessary because of exten- 
sive Ijanph drainage from the ovary and the tendency of these tumors to metastasize the tubes 
and uterus. It is generally conceded that the cure must depend almost entirely upon surger\ , 
as radiation therapy offers little in the way of improving the survival rate. Prognosis for the 
papillary adenocarcinoma is grave. The gross extent of the lesion and the histologic appear- 
ance of the tumor influence the survival rate. The best five-year survival thus reported is 50 
per cent in a group of patients in whom the lesion was small, limited to one ovarj-, and 
apparently removed completely at operation. The overall survival rate for all patients with 
papillary adenocarcinoma probably does not exceed 5 per cent. Villiam Bickers. 


-A.sliwortIi, C, T., and Diddle, A, W.: Anaplastic Cervical Epithelium, South. M. J. 41: 

217, 1948. 

The histologic characteristics of sixteen cervices with anaplastic epithelium have been 
studied -and compared with those of invasive carcinoma of the cervi.x. The cervices w nc i 
showed, anaplasia were found among 1,815 patients upon whom biopsy of the cerrix na. o 
Anaplasia is characterized by iiypertrophy, hyperchromatization, and variation in ae * ize 
the nuclei. The basement membrane is usually lobulated, although remaining in 
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Stin)nHlrol nnd i)i-()geHtoroiio lliorapy was sfarlcd in llie .sixlcentli week of gestation 
Progesf crone was given in a dose of .70.0 ,ng. two tinu-s per week and llic dose increased un- 
til, at the thirty-second weelc, tlie patient wa.s nieciving IT) mg. daily. Aiiproxiniately 2:3 mg 
of stilhestrol were given daily from the sixteenth week until delivery. Hormone requirement^ 
and the effect of therapy were not. cheeked hy i.regnandiol excietion studies or serum gonado- 
tropin levels. 

H is believed that all diabetic women should be delivered by the end of the thirty-sixth 
week of gestation. If spontaneous delivery does not occur, cesarean section is a procedure 
"I' WltniAM BICKER.S. 


Matthew, G, D,: Thronihoph]eblti.s In Trcgnancy, Edinburgh M. .T. 54: 641-48, 1947. 

Pregnancy phenomena predisjmsing to thrombophlebitis arc (a) elevated pla.sma librino- 
gen, (b) venous stasis in the logs (e.speciall}- with the largo uteri of hydrainnios or multiple 
pregnancy), (c) the occasional need for long periods of antepartum bed rest, (d) trauma to 
leg veins during labor and delivery, and (e) bacterial invasion of the physiologic thrombi in 
the placenta site sinuses. The incidence of thrombophlebitis is high (4 per cent) after 
cesarean section and difficult forceps deliveries. 

In 79 cases treated with heparin, hospitalization was a week shorter than in a control 
series. The author suggests early exercises, massage, and hejiarinization as prophylaxis in pre- 
di.spo.sed women. Ikvi.vg L. Pran'K. 


Pregnancy, Physiology 

Hickey, M. D., and de Valera, E.; Variation in the Titre of Eh Antibody During Preg- 
nancy, Brit. 3\r, J. 4497; 335, 7947. 

The authors record the antibody (iter as deformined by the conglutination method of 
Wiener before, and at frequent intervals during, the sixth pregnanc.v of an Eh-negative pa- 
tient with one living child. The figures indicate that a rise in antibody titer occurred during 
early pregnancy followed by a fall which was attributed to absorption of the antibody by tlie 
Eh-positivc fetus. Following delivery by cesarean section at the thirty-second week, there 
was an immediate rise in the iintibody titer from 1:7G to 7 :25G. The baby died twelve hours 
after delivery despite transfusions. Blood films showed a definite erythroblastosis. 

E. G. Dougla.s. 


Pregnancy, Toxemia 

Braccale, IT.: Circulating Neutrophile Stabform in Toxemias of Pregnancy, Archivio di 
0.stetricia c Ginecologia 53: 37, 7948. 

In the healthy state, only mature segmented forms of neutrophile leucocytes enter the 
peripheral blood; the immature .stab or band form described by Schilling is an occasional 

finding. 

Sc<rmentecl forms, the mature form of ncutrophilcs, account normally for 60 to TO per 
cent of the circulating leucocytes, and the ratio of ti.e juvenile form, the band form in which 
nuclear width is approximately uniform through thc_ entire length of the nucleus, to tlie 
mature segmented' form, is in normal cases as low as 0.05 to 0.06. 

Braccale at the Lying-in Ho.spitat in Naples e.vamined the ratio of band-form to mature 
colls in 20 COSOS ot l<.ic»,i.os of I>.' 0 g.u..»v to .1.0 poovportom: 12 esses of 6 of 

prc-celampsia; 2 ofabfuptionotiii.oi™anyinso.te.'l''”™*''' ' , , 

T.,0 »,io sboivo., ...,.,.,ai I :r, 

r:::Uvo,.c.;to .vMC, .,.o puo.pc,to„, oo™plle„.od tofco.lo.„ 
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Newborn 

Franklin, Charles H.: Penicillin in Drops for Prophylaxis Against Ophthalmia Neonatonun. 

South, il. J. 41: 320, lOlS. 

A single instillation of penicillin in the conjunctival sac in the prophylaxis against 
ophthalmia neonatorum is evaluated. A total of 1,107 infants was studied in the nurserv and 
in -the home during the first two weeks of life. 1.1 per cent of the infants e.xhibited a puru- 
lent discharge in the eyes. This percentage is approximately one-sixth of that observed follow- 
ing the use of silver nitrate. 

In the thirteen infants who exhibited a purulent discharge during their hospitalization, 
culture was taken in all and fifteen different organisms were isolated from the thirteen cul- 
tures. Two-thirds of the isolated organisms were staphylococci. A follow-up study was made 
on 952 infants (S0.9 per cent) after the patients had returned to their homes, on the 
fourteenth and seventeenth days of life. Of these, 902 infants were reported fay the Publio 
Health Xurse as having no ophthalmic signs. The others showed evidence of conjunctival red- 
ness or watery discharge. Df those showing purulent discharge on follow-up examination, 
cultures were obtained in twenty-one infants and organisms were found in all except one. 
The total incidence of purulent discharge in the hospitalized group was 1.1 per cent on the 
penicillin prophylaxis as compared to 6 per cent with silver nitrate prophylaxis. 

WlLI.I.VM BICKKK.S. 

Salmon, (Jeorge W.: Airhlock in the Newborn Period, New Orleans M. & S. iT. 100: 2.33. 

1947. 

Airblock is a term used to designate e.\trapulmouary vesicular air. Too often, death 
occurring in the neonatal period is attributed to small areas of atelectasis, though it is well 
known that several days are required for complete expansion of tiie newborn lung. There 
are good reasons for believing that aberrant air which is a common cause of neonatal deatli 
is often overlooked at necropsy. Although emphysema in the mediastinum is readily detected, 
air in the pulmonary vesicular areas of the lung is less readilj* identified. Escape of air is 
likely to take place when alveoli are overinflated without corresponding increase in the cir- 
cumference of the underlying vessels. Artificial respiration, particularly with positive pres- 
sure machines, can be a factor in forcing air through the alveoli. Occasionally the rupture 
extends to the pleura, producing a pneumothorax. More often the mterstitial air travels along 
the pulmonary vessels to the mediastinum. From here it occasionally can extend to the cervical 
subcutaneous tissue. 

The outstanding symptoms of airblock are dyspnea and cyanosis, reduction of the 
respiratory* excursion with greatly increased rate, distention of the neck veins, heart sounds 
faint and distant; pain is symptomatic of the adult but is difficult to evaluate in the newborn. 
Treatment is unsatisfactory unless pneumothorax occurs, when air can be moved by needle. 
Excellent photomicrographs illustrate the article. William Bickehs. 


Pregnancy, Complications ' 

Palmer, Lester J., Crampton, Joseph H., and Barnes, Robert H.: Pregnancy in the Diabetic, 
West. .1. Surg. 56: 175, 1948. 

Following the report by Priscilla White on the improved fetal survival in diabetics by 
the use of ovarian sterile therapy, the authors adopted her treatment program. They had 
previously reported, in 1945, 68 pregnancies observed in 48 diabetic women treated with 
hormone therapy other than insulin, and now they took 39 diabetic women treated with stil- 
bestrol and progesterone. In the first group, the over-all fetal survival rate i\as 60 per cent. 
The second series treated with varying dose schedules of progesterone and stilbestrol had <i 
fetal survival rate of 76.9 per cent. There was no maternal mortality in cither scries. 



Correspondence 


Stilbestrol in Endometriosis 

To the Editor: 

In the section under correspondence of the Amkuicak Jouunai. ok Obstetrics and 
Gynecology, I read a letter on endometriosis by Lowell F. Bushnell of Los Angeles. 

At the time that the editorial appeared a paper was being prepared on the use of 
stilbestrol (estrogen) for treatment of endometriosis. Dr. Bushnell states that whenever 
diagnosis of endometriosis is proved "... tiie patient be instructed never to have estrogen 
tlierapy. ” From our studios on endometriosis in the past ten years at JetTerson Davis Hospi- 
tal wo have never been able to cause endometriosis to be worse by giving large doses of stil- 
bestrol. Stilbestrol was given in three cases of endometriosis of the incision and in three 
cases of endometriosis of the posterior cul-de-sac. In all cases given stilbestrol, the blue 
nodule disappeared and became white and hard. After stilbestrol was discontinued for 
twelve, eight, six, and three months, there was no recurrence of blueness or bleeding from these 
endometrial areas. All patients are now menstruating normally with little or no pain. 

Stilbestrol has been given to approximately 60 patients with endometriosis associated 
with severe pains before and during menstruation, now with most gratifying results and I 
have never seen a case made worse. One patient had a large endometrial implant in the 
posterior cul-de-sac. A biojjS}' was taken before therapy and approximately every .'10 days 
for four times. She ivas given stilbestrol, 5 mg. dailj* inere/ising 5 mg. Avceklj- for three 
and one-half months. The last biopsy revealed no endometriosis. If stilbestrol caused endo- 
metriosis to become worse, then in this case endometriosis would have been present in all sub- 
sequent biopsies. Yet no endometriosis was found in any of the subsequent sections. 

• Culdescopic examination with a Decker ’s instrument revealed no pelvic endometriosis. Pelvic 
organs which were stuck and painful became freelj- movable. In another case, pelvic endo- 
metriosis was diagnosed by laparotomy and biopsy. She again had all signs and sjTnptoms of 
endometriosis at approximate!}' three months after operation. Large and increasing doses of 
stilbestrol were given and in four to six weeks the pelvic organs became freely movable. Stil- 
bestrol was discontinued and menstruation began which was many times less painful. She be- 
came pregnant in about three months after stilbestrol was discontinued. 

One patient with endometriosis in the posterior cul-de-sac, which was seen grossly, had 
been married for eleven years and had no children. She became pregnant two months after 
stilbestrol was discontinued. 

In another case, the uterus had ruptured with resulting endometriosis eight years ago. 
Large doses of stilbestrol were given and she has also become free of pain which was associated 
with endometriosis. 

A patient had one child 7 years ago and presented all signs and sj-mptoms of endo- 
metriosis. An operation had been suggested. She was given stilbestrol up to 100 mg. daily 
for three months. After discontinuing stilbestrol the pelvic organs became freely movable. 
She is now eight months pregnant. 

0.1 to 25 mg. of stilbestrol were given to 20 enodmetriotic cases and it caused the pain 
to be worse. 

It might be assumed that within the next ten years stilbestrol will assume one of the 
most important roles in the treatment of endometriosis and might replace x-ray, surgery, and 

radium in 75 per cent of endonietriotic cases. 

One may give small doses of codeine in mild cases of endometriosis and eliminate the 
mild pain but it is known that endometriosis, as a rule, grows and grows so that such therapy 
may give 'one false security and resulting more extensive endometriosis at a later date. Stil- 
bestrol appears to be a more rational therapy for mild or severe endometriosis. 

Karl John Karnaky, jM.D. 


Houston, Texas. 
June 23, 1948. 
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and .penicillin and sulfonamide treatment was instituted, the band to segmented ratio reached 
a value of 0.97, and in two cases of puerperal eclampsia regressive features such as vacuoliza- 
tion concentration of the chromatin, and pyknosis were present. 

These findings point to the presence of an increased, stimulation of the bone marrow 
during pregnancy. Gemma Barzieat. 


Radiation 

Del Eegato, J. A.: The Role of Transvaginal Eoentgentherapy in the Treatment of Car- 
cinoma of the Cervix, Surg., Gyncc. & Obst., April, 1948. 

The author reports the use of a siiecial speculum and moderately low voltage x-ray in the 
transvaginal treatment of carcinoma of the cervix. He claims a lower incidence of complica- 
tions if this method is used as an adjunct to external pelvic irradiation. In 76 patients with 
all types of cervical carcinoma there was a 44 per cent three-year survival. 

Louis M. Hellman. 

Kaplan, Henry S., Wilson, Hugh M., and Morse, Arthur H.: Results and Causes of Failure 
of Radiation Therapy in Carcinoma of the Cervix, Surg., Gynec. & Obst., March, 1948. 

A small scries of 88 patients with carcinoma of the cervix, treated with combined x-ray 
and radium, is reviewed. There is a total 38 per cent five-year survival with a 61 per cent 
salvage in stage I. While this compares favorably with otlicr reports, the survival rates in 
stages III and R'' were very low. Louis M, Hellman. 


Sterility, Fertility 

Hoffman, Eugene F.: Semen Evaluation and Fertility, West. .T. Surg. 56: 155, 1948. 

A fertile semen specimen has the following characteristics: alkaline reaction, at least 
3 c.c. in volume, grade 3 or better in motility, 60,000,000 or more per c.c., and 20 per cent or 
less in abnormal form. There are very few pus cells and no red blood cells in the normal 
specimen. There are summarized the observations made upon 495 patients. 

Of this group, 27 per cent met the requirements for a normal seminal fluid described 
above, whether or not treated. Eighteen per cent were found to be relatively infertile but 
refused treatment. The- remaining 55 per cent underwent treatment. In the group, there were 
22 per cent Avho, on two or more examinations, had azoospermia which did not respond to any 
type of treatment. Thirteen of this group had an obstructed vas, eight had atrophic testes 
following mumps, and in the remaining patients no pathology could be demonstrated. In the 
group whose specimens showed only relative infertility, there were 35 who were still infertile 
when treatment was stopped, 46 who showed no improvement in the treatment, and 76 who 
showed improvement but were not able to impregnate their wives. There were 57 of the 495 
patients who succeeded in impregnation, one of these with a seminal count which never 
exceeded 2,000,000 per c.c. A relatively large number of the patients with defective seminal 
fluid had seen military service in the South Pacific where heat, humidity, exhaustion, and poor 
food would seem to be the contributing factors. Many men, however, associated their in- 
fertility with liaving been in proximity to radar equipment. Tliere was no evidence to sup- 
port this assumption. William Bickers. 



Necrology 


JENNINGS CRAWFORD LITZENBERG, B.A., M.D., a member of tlie 
Advisory Board of the Journal since its founding, ])rofessor emeritus and formei* 
liead of the Department of Obstetrics aiid Gynecology at the University of 
Minnesota, author and teacher, died at the age of 78 years at his liome in Jlinne- 
apolis, from coronary occlusion, on Aug. 15, 1948. Di*. Litzenberg was promi- 
nent in the development of maternity care in the upper midwestern states, a 
member of the national and local medical societies, a past president of the Ameri- 
can Gynecological Society, faculty counselor for twenty years of the Alpha 
Omega Alpha Fraternity, and a founder of the Minnesota IMedical Foundation. 


GEORGE L. STREETER, M.D., former director of the Department of 
Embryology of the Carnegie Institute of Washington and noted for his many 
contributions in this field, died of a heart attack in July, 1948, at the age of 75 
years. 

Dr. Streeter was graduated from the College of Physicians and Surgeons 
of Columbia University in 1899, served on the faculty of the Wistar Institute, 
Philadelphia, and then as professor of anatomy at the Univei'sity of j\Iichigan 
from 1907 to 1914. Coming to the Carnegie Institute, he developed the world- 
renowned collection of human embryologic material and Avrote extensively for 
many publications. 
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Condylomata Acuminata 

To the lidilor: 

A pregnant woman had verruca acuminata (condylomata acuminata). As treatment 
she was given two injections of neoarsphenamine. Sulrsequently she developed encephalopa- 
thy and came under the management of Kantor and Levin. Their diagnosis was arsenical 
encephalopathy (American Journal of Obstetrics and Gynecology, August, 1948). Seven 
months after deliver}’- the patient still had distressing neurological residuals. 

A simple painless cure for condylomata acuminata is to paint them with a 25 per 
cent suspension of podophyllin in castor oil. This will cause the growths to disappear com- 
pletely in several applications (depending on their extent) leaving the shin unaifected. 
However, the medicine must be applied to the growths only and not to the surrounding skin. 

This treatment which deserves to be better known is superior to excision or cauteri- 
zation under local or general anesthesia. It is certainly superior to the many nonsurgical 
remedies, such as application or injection of this or that substance (see any textbook) 
which turns out on trial to be questionable or worthless. 

Chester D. Bradley, M.D. 

■•2914 West Avenue, 

Newport News, Va. 

Aug. 21, 1948. 


Erratum 

In the article, ‘ ‘ The Hydrostatic Bag in Obstetrics, ’ ’ by N. S. Assali and R, W. Ivistner, 
in the October issue of the Journal, on page 787, in Table VI, at the top of the page, the 
words “Dilatation” and “Bleeding” are reversed. “Bleeding” should precede the first line 
of figures, and “Dilatation,” the second. 
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American Urological Association 

'riic American Urological Association olTer.s an annual award of .'SJOOO.OO (first prize 
of $500.00, second prize $300.00 and third prize $200,00) for essays on the result of some 
climeal or laboratory, research in Urology. Competition .shall bo limited to urologists who 
have been in such specific practice for not more than five years and to residents in urologj’ 
in recognized hospitals. 

The first prize essay will appear on the program of the forthcoming meeting of the 
American Urological Association, to bo held at the Biltmoro Hotel in Los Angeles, Alay 30-19, 
1949. 

For full ’particulars write the Secretary, Dr, Thomas D, Moore, 899 Madison Avenue, 
Memphis 3, Tenn. Essays must be in his hands before February 15, 1949. 


The Twelfth British Congress of Obstetrics and Gynaecology 

To be held in the Friends Meeting House, Euston Road, London, in July, 1949. 

President: Sir Eardley Holland. 1 58, Queen Anne Street, 

non. Secretaries: A. .Toseph Wrigley. /- (Royal College of Obstetricians & Gj'naecologists) 
Ian Jackson. J London, IV.L 

Weunksd.w, July G. 

Morning Session. — (Chairman: The President) 

The Congress will be declared open by the Minister of Health. 

"Modern Caesarean Section." Introduced by Mr, !McInto.sh Marshall (Liver- 
pool). 

Afternoon Session . — 

(1) Guest Paper. Dr. .Toe Meigs (Boston, Mass.). 

, (2) "Pregnancdiol." Introduced by Prof. C. F. Marrian (Edinburgh) and Dr, 

G. I. M. Swyer (London). 

Thursday, ,Iuly 7. 

Aforning Se.ssion . — 

"Essential Hypertension in Pregnancy." Introduced by Prof. George Pickering 
(London) and Prof. P. .1. Browne (London). 

Afternoon Session . — 

(1) "Hernia of Pouch of Douglas." Introduced by !Mr. Charles Read (London). 

(2) "The ^Management of Pregnancy in Diabetics." Introduced by IMr. .Tohn 

Peel (London) and Prof. D. AT. Dunlop (Edinburgh). 


Friday, July 8. 

Morning Session . — 

"Diagnosis and Prognosis of Carcinoma of the Uterus." Introduced by Dr. J. E. 
Ayre (Montreal), and Dr. Spears (Cambridge). 

Afternoon Session.-^ 

Discussion on Maternal Mortality. 

Owing to the difficulties that exist at the present time in arranging hotel accommo- 
dation, travel, etc., the Hon. Secretaries would like to have the names of those who hope 
to attend, by March 31,., 1949, at the latest, and, if possible, verj’ much before that date. 



Items 


American Board of Obstetrics and Gynecology 

The following physicians ai'e to be included in the list of diplomates certified bj’ this 
Board : 

' Brown, Hunter Merrill, 1922 South Tenth Avenue, Birniinghani, Alabama, born 1909, 
received M.D. from Tulane Universit}- in 1934. 

Magee, Thomas Lea, II, 578 Polk Street, Monterey, California, born 1908, received M.D. 
from Stanford University in 1939. 

Stowe, Lyman M., New Haven Hospital, New Haven, Connecticut, born 1914, received 
M.D. from Yale University in 1938. 

Paul Titus, M.D., Secretary. 


American Board of Obstetrics and Gynecology, Inc. 

A number of changes in Board requirements and regulations were made at the annual 
meeting of the Board held in Washington, D. C., May 16 to May 22, 1948. New Bulletins 
are now available for distribution upon application and give details of all new regulations. 
These relate both to candidates and to hospitals conducting residency services for training. 

Foremost are the following: 

(1) The ruling that applicants must receive adequate training in both obstetrics and 
gynecology has been defined as meaning a minimum of six months, full-time, in the* branch 
of either obstetrics or gynecology relegated to a minor role in a candidate’s training and 
preference for practice. 

(2) Acceptable preceptorship training is defined. 

(3) The present regulation requiring at least* six mouths of practice in the specialty 
following the completion of an acceptable training period, has now been extended, effective 
Dec. 31, 1949, to a requirement of two years post-training practice limited to the specialty. 

(4) Specific requirements for approval of hospital services for residency training are 
outlined. 

(5) Effective immediately, there will be no further temporary approvals of hospital 
services for residency training. It is planned that all hospitals holding anj'' type of j’esi- 
dency training approval will soon either be resurveyed or initially surveyed by the Council 
on Medical Education and Hospitals of the A. M. A. so that all future approvals, new or 
old, will be based entirelj" upon inspection following application. It is expected also that 
certain resurveys will result in withdrawal of present residency approval from institutions 
where the educational and training standards are not being maintained. 

The next scheduled examination (Part I), written examination and review of case his- 
tories, for all candidates will be held in various cities of the United States and Canada on 
Friday, Feb. 4, 1949. Application may be made until Nov. 1, 1948. Application forms and 
Bulletins are sent upon request made to 

Ameeican Board of Obstetric.s and Gynecology, 
1015 Highland Building, 

Pittsburgh 6, Pa. 
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tomy by the vaginal route has not been einplo.yed because of its neglect of the 
glandbearing area, and I personally liave had no experience with the operation. 

Prom a perusal of the recoi-ds of the Chelsea Hospital for 'Women, it appears 
that the first radical abdominal hysterectomy for carcinoma of the cervix Avas 
performed by Bonney in 1907, and it must be remembered that at this time there 
Avas no adequate alternative method of treatment. The operation Avas performed 
with inci’casing frequency uji to the late 1920 ’s, by Avhich time radiotherapy, 
Avith its loAv mortality and increasing efficiency, in part, supplanted surgery as 
a method of treatment. I feel, hoAVCAmr, that in the present state of our Iciioaa’I- 
edge there is still an important place for surgery in the li’catmcnt of carcinoma 
of the cervix, and my colleagues also belicA'c t his. 

In his “all out” surgical attack on carcinoma of the cervix, Victor Bonney, 
betAAmen the yeai's 1907 to 1936, performed 500 consecutive Werlhcim operations. 
He has since passed the 600 mark. He operated u])0)i all cases Avhich AA’ere tech- 
nically removable Avith the exception of a fcAV in aa'Iioiu Avas present some con- 
dition AA'liich contraindicated operation. He began his series in 1907. AA'hen no 
other effective method of treatment AA’as aA’ailable and he continued throughout 
to operate on all operable eases. His operability rate so far as could be .ludged 
AA'as 63 per cent of all eases seen, and his series included Stage I, II, and III 
groAvths. Unfortunately, analysis of the stage of advancement of the groAAdh 
cannot be made, as this classification AA^as Jiot in existence oA’er tlie greater part 
of his series. He found malignant inA’ohmment of the regional glands in 40 
per cent of patients operated upon, and of the 500 patients subjected to surgery 
there AA^ere 70 operative deaths, a mortality of 14 per cent oA'cr-all. 

In mj'’ submission, this AA^ork of Bonney’s represents one of the most A’alu- 
able clinical research investigations CA'cr made in respect of carcinoma of the 
eeiwix. Not only does it shoAv Avhat surgery alone can do in such cases, but it 
has afforded us the first statistical cAidence on a large scale of the incidence of 
malignant gland involvement. It has also shoAAm that gland inAoHement is not 
absolutelj'' dependent upon the stage of the groAvth in the ceiwix. While it is 
generally true that the more adAmneed the groAAdh the more likelj^ are the glands 
to be affected, this is by no means alAA-^ays the case, and adA^anced cases Avith 
little or no gland inAmlvement haA’^e been frequently encountered, Avhile con- 
versely, some earlj'- cervical groAvths haAm shoAvn extensive gland iiiA’-asion. 

Of the 500 operations, histologic examination revealed that in 300 patients 
the glands Avere free of groAvth, and in 200 the glands Avere involved. The five- 
year cure rate in the gland-free cases AA^as 53 per cent, but AAdien corrected, 58 
per cent, and the corresponding cure rate in the gland positive cases AAms 22 per 
cent, or Avhen corrected, 23 per cent. It is thus obvious that the prognosis is 
gravely affected by the presence of carcinomatous deposits in the regional glands. 
His over-all five-year cure rate is 41 per cent of the patients operated upon. 

' It must be appreciated that these figures for surgery apply only to the 63 
per cent of eases Avhich are deemed to be technically operable. There remains 
the further 37 per cent of patients AAdio are beyond the hope of radical surgical 
extirpation of the groAvtli, or in Avhom age and cardiac or renal insufficiency 
makes operatiA’-e treatment inadvisable. 
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THE EOLE OF SURGERY IN THE TREATMENT OF CARCINOMA 

OF THE CERVIX* 

Charles D. Read, M.D., London, England 

I SHOULD, at the outset, like to express my appreciation of the honor yon 
have done me in inviting me to take part in the evening’s proceedings of this 
famous Society. I am deeply conscious of that lionor, and my pleasure is the 
greater in that the subject under review is one which has interested me deeply. 
Coming as I do from the Chelsea Hospital for 'Women in London, I may claim 
to have served my apprenticeship in the Hospital in England which, led by 
those great surgical giants, the late Sir John Bland Sutton, the late Sir Comyns, 
Berkeley, and Mr. "^Uctor Bonney, can claim to have consistently led an all out 
surgical attack on the problem of gjuieeologie cancer in general, and of car- 
cinoma of the cervix in particular. It is only in recent years that radiotherapy 
has modified this ''all out” attack, and may I state initially that we still believe 
that some selected cases of carcinoma of the cervix are best treated by surgical 
methods. 

In any discussion on the subject of the treatment of carcinoma of the cervix, 
division of opinion invariably centers around the relative merits of radiation 
and radical surgery. This generally applies only to cases coming within the 
category of Stages I and II. There is agreement that almost all Stage III and 
rV growths are unsuitable for treatment by radical surgery, though even in 
these it is possible to treat some by a combination of surgerj^- and radiation. We 
have been interested in this respect in the recent publications of Dr. Meigs of 
Boston and of Dr. Taussig on the relative merits of the Wertheim operation and 
of pelvic lymphadeneetomy, respectively, and it is upon these two aspects of 
the subject that I wish to speak in the main. 

In many clinics the Wertheim operation was abandoned when radiotherapy 
in the form of radium application and deep therapy became generall}^ estab- 
lished, but at my hospital the radical surgical operation has been practiced 
Gontmu ously, but in carefully selected eases only. The Schauta hysterovaginec- 

9 194^*^ address read, by invitation, at a meeting of the New Tork Obstetrical Society, March 


. Note ; The Editors accept no responsibility for views and statements of authors as 
publislied in their ‘ ‘ Original Communications. ’ ’ 
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Table IV. Marie Curie Hospital (Hurdon) 1942. Radium and X-Ray Therapy Results. 

Cancer of Cervix 


classification 

1 STAGE I 

j STAGE II 1 

1 STAGE HI 

I .STAGE IV 1 

TOTAL 

Ho. examined 

40 

174 

455 

1G7 

836 

Ho. treated 

40 

174 

455 

138 

807 

5-j’ear survivals 

Died of cancer 

S2 

107 

143 

10 

292 

fl 

Ga 

308 

127 

50G 

Died of intcrcurrent disease 

2 

2 

4 

1 

9 


Table V. Marie Curie IIospiTAii — -Eondon (Hurdon), 1942 
Five-Year Survival Rate — Carcinoma of Cervix 



1 STAGE I ! 

1 STAGE II 

1 STAGE HI 1 

STAGE IV 

Relative 

80 per cent 

01.5 per cent 

31.4 per cent 

7.2 per cent 

Absolute 

SO per cent 

G1.5 per cent 

31.4 per cent 

G per cent 


Ten-Year Survival Rate 


1 STAGE I 1 

STAGE II 

1 STAGE III 1 

STAGE rv 

G3.G per cent 

41.9 per cent 

22.4 per cent 

2 per cent 


The latest results published show an improvement in these figures when com- 
pared with the figures shouui previously. IMore reecntly Richards ’of Toronto 
has published comparalile results for radiotherapy. 

From the foregoing, even the most biased surgical enthusiast must admit 
that over all and in general the results of radiotherapy are superior to those of 
surgery, in respect to operative mortality, ])ossibly survival, but in spite of 
either method of treatment a considerable proportion of patients die from the 
disease. The problem now arises, can we salvage the lives of any of those patients 
who are de.stined to die even after adequate radiotherapy? In addition, is it 
ever desirable to employ surgical means without previous radiotherapy? 

In a survey of the statistics relating to carcinoma of the cervix at the 
Chelsea Hospital for 'Women over the past twelve yeare, I find that the operation 
has been ' performed on 96 occasions, and that eight patients did not survive 
the operation, an operative mortality rate of 8.3 per cent. Further investigation 
reveals that this represents 14, per cent of all the patients presenting themselves 
with the disease. The highest operation rate in any one of these years was 20 
per cent, and the lowest 9 per cent. Before the year 1936 on an average 55 per 
cent of the patients so presenting Avere treated by the Wertheim operation Avith 
an operative mortality of roughly 14 per cent. The year 1936 is taken as the 
dividing line, as it Avas in this year that the majority of the members of the 
Honorary Staff of the hospital decided to be more selective in their indications 
for the radical operation. It is interesting to note that just about 50 per cent 
of the mortality in the recent tAvelve-j^ear period has been incurred by the few 
colleagues who have not been so selective in their indications for surgery. Had 
this careful selection been exercised, it is fair to assume that the operative mor- 
tality AAmuld have dropped to about 4 or 5 per cent. 

This is in accordance AAuth Dr. Meig’s experience. Indeed, he published 91 
consecutive operations . Avithout a postoperative -death. My colleague Prank Cook 
ZlTZlZs independently at the Chelsea Hospital for Women and m our 
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Boimey’s figures of 14 per cent operative mortality are constantly quoted, 
but it must ever be remembered tbat this is a mortality rate resultant from an 
'‘all out” surgical attack on practically every technically removable grovdh. 
A further analysis of his figures shows that his operative mortality in the gland- 
free group is 10 per cent,' whereas the gland involved group showed a figure 
of 20 per cent. 

I quote these figures not because I consider the radical abdominal operation 
in general to be the best method of treatment of cervical cancer but because 1 
wish to stress the results which surgery alone can accomplish in curing the 
disease. 

A further analysis of Bonney’s results, taking into consideration the 37 
per cent of patients not subjected to surgery, shows an absolute cure rate of 25 
per cent, or when corrected, 26 per cent. He estimates that if the proportion 
of cases favorable for radiation but unfavorable for surgery because of cardiac 
or renal disease or adiposity be added, his absolute total saving of life should 
be in the region of 30 to 31 per cent. 

In none of Bonney’s cases was radiotherapy employed routinely either 
l)efore or after operation. 

At this juncture it is interesting to compare the results which were being 
obtained by radiotherapy. The first reliable published results appeared between 
1931 to 1933 (Table I). The five workers depicted publish a total of 2,583 
patients treated up to 1926 with 614 five-year survivals, i.e. a survival rate of 
23.8 per cent. 

Table I. Radical Abdominal Hysterectomy (Bonney). 500 Cases — 3907 to 1936 

OperaVility rate 63 per cent of all cases seen 

Operative mortality 70 14 per cent 

Gland free group 300 Operative mortality 10 per cent 

Gland involved group 200 Operative mortality 20 per cent 

Percentage gland involvement 40 per cent 


Table II. Radical Abdominal Hy.sterectomy (Bonney). 500 Cases — 1907 to 1936 


Cure rate — 5 years — all cases 
Corrected cure rate 
Cure rate, gland free cases 
Corrected cure rate 
Cure rate, gland involved gases 
Corrected cure rate 
Absolute 5-year cure rate 

but if cases favorable to radiation but unfavor- 
able to surgery be added, lie estimates the total 
sa^’ing of life to be 30 to 31 per cent 


40 per cent 
43 per cent 
53 per cent 
58 per cent 

22 per cent 

23 per cent 
25 per cent 


Table III. Radium Results Published, 1931 to 1933 


yi:ar i 

worker 

patients 

5'Year 

survivals 

PER CENT 

1931 

liealev (U.S.A.) 

1,574 

352 

22.3 

1932 

Regaud & Lacassagne (Prance) 

,317 

107 

.33.7 

1933 

Gray Ward & Far ran (U.S.A.) 

343 

85 

24.7 

1933 

Kelly (U.S.A.) 

349 

70 

20 


Total patients treated up to 1926 

2,583 




Total five year survivals 

614 

23.8 per cent 










